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PREFACE 


To  thofe  who  are  at  all  acquainted  with  books  on 
anatomy,  the  appearance  of  a  new  one  on  the  fub- 
jedl  will  not  be  furprifing  :  T  thofe  who  are  not  yet 
acquainted  with  fuch  writings,  I  have  only  to  fay,  that 
I  have  written  this  book,  becaufe  I  believed  that  fuch. 
a  one  was  needed,  and  muft  be  ufeful.  I  have  en- 
deavoured to  make  it  fo  plain  and  limple  as  to  be  ea- 
lily  understood  ;  I  have  avoided  the  tedious  interlard- 
ing of  technical  terms  (which  has  been  too  long  the 
pride  of  anatomifts  and  the  difgrace  of  their  icience), 
fo  that  it  may  read  fmoothly,  compared  with  the  ftu- 
died  harlhnefs,  and,  I  may  fay,  obfcurity,  of  anatomi- 
cal defcription.  If  an  author  may  ever  be  allowed  to 
compare  his  book  with  others,  it  muft  be  in  the  me- 
chanical part ;  and  I  may  venture  to  fay.  that  this 
book  is  full  and  correct  in  the  anatomy,  free  and  ge- 
neral 
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neral  in  the  explanations,  not  redundant,  I  hope,  and 
yet  not  too  brief. 

If,  in  the  courfe  of  this  volume,  I  fhall  appear  to 
have  given  to  theories  a  place  and  importance  far 
higher  than  they  really  deferve,  my  reader  will  na- 
turally feel  how  ufeful  they  are  in  preferving  the 
due  balance  between  what  is  amufing  and  what  is 
ufeful ;  between  the  loofer  dodtrines  of  fun&ions  and 
the  clofe  demonft ration  of  parts.  He  will  be  fen- 
fible  how  much  more  eafily  thefe  things  can  be  read 
in  the  clofet  than  taught  in  any  public  courfe ;  he 
will,  I  think,  be  ready  to  acknowledge,  that  I  intro- 
duce fuch  theories  only  as  mould  connect  the  whole, 
and  may  be  fairly  diftinguiflied  as  the  phyfiology  of 
facts ;  and  he  will  perceive,  that  in  this,  too,  I  feel  a 
deference  for  the  public  opinion,  and  that  refpect  for 
the  eftablifhed  courfe  of  education  which  it  is  natural 
to  feel  and  to  comply  with. 

Thus,  perhaps,  it  is  lefs  immodeft  for  an  author  to 
put  down  what  he  thinks  he  may  honeftly  fay  con- 
cerning his  own  book,  than  to  omit  thofe  apologies 
which  cuftom  requires ;  which  give  alfurance  that  he 
has  not  entered  upon  his  talk  raihly,  nor  performed 
it  without  fome  labour  and  thought  ;  which  are  the 
trueft  figns  of  his  refpedt  for  the  Public,  and  of  his 
care  for  that  fcience  to  which  he  has  devoted  his  life. 

With 
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With  thefe  intentions  and  hopes  I  offer  this  book 
to  the  Public  ;  and  more  particularly  to  thofe  in  whofe 
education  I  have  a  chief  concern :  not  without  a  de- 
gree of  fatisfaclion  at  having  accomplished  what,  I 
think,  cannot  fail  to  be  ufeful ;  and  furely  not  without 
an  apprehenfion  of  not  having  done  (in  this  wide  and 
difficult  fubjecl)  all  that  may  be  expected  or  wifhed 
for. 

Every  book  of  this  kind  mould  form  a  part  of  fome 
greater  fyftem  of  education:  it  mould  not  only  be  en- 
tire in  its  own  plan,  but  mould  be  as  a  part  of  fome 
greater  whole  ;  without  which  fupport  and  connection 
a  book  of  fcience  is  infulated  and  loft.  This  relation  and 
fubferviency  of  his  own  particular  talk  to  fome  greater 
whole,  is  firft  in  an  author's  mind  :  he  ventures  to 
look  forward  to  its  connection  with  the  general  fcience 
and  common  courfe  of  education  ;  or  he  turns  it  to  a 
correfpondence  and  harmony  with  his  own  notions  of 
fiudy  :  and  if  thefe  notions  are  to  give  the  complexion 
and  character  to  any  book,  it  fliould  be  when  it  is 
defigned  for  thofe  who  are  entering  upon  their  ftudies, 
as  yet  uncertain  where  to  begin,  or  how  to  proceed. 

Hardly  any  one  has  been  fo  fortunate  as  to  purfue 
the  ftudy  of  his  own  fcience  under  any  regular  and 
perfect  plan ;  and  there  are  very  few  with  whom  a 
confcioufnefs  of  this  does  not  make  a  deep  and  fe- 
rious  impreffion  at  fome  future  period,  accompanied 

Vol,  I.  b  with 
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With  fevere  regret  for  the  lofs  of  time  never  to  be 
retrieved.  In  medicine,  perhaps,  more  than  in  any- 
other  fcience,  we  begin  our  ftudies  thoughtlefs  and 
undecided,  following  whatever  is  delightful  (as  much 
is  delightful),  and  neglecting  the  more  fevere  and  ufe- 
ful  parts :  But  as  we  advance  towards  that  period 
in  which  we  are  to  enter  upon  a  moft  difficult  profef- 
fion,  and  to  take  our  place  and  ftation  in  life ;  and 
when  we  think  of  the  hefitation,  anxiety,  and  appre- 
henfion,  with  which  we  muft  move  through  the  firft 
years  of  practice — we  begin  to  look  hack  with  regret 
on  every  moment  that  is  paft ;  with  a  confcioufnefs  of 
fome  idle  hours ;  and  (what  is  more  afflidling  ftill)  with 
an  unavailing  fenfe  of  much  ill-dire&ed,  unprofitable 
labour: — for  there  is  no  ftudy  upon  which  a  young 
man  enters  with  a  more  eager  curiofity  ;  but  not  in- 
ftructed  in  what  is  really  ufeful,  nor  ferioufly  imprefled 
with  the  importance  of  his  future  profeffion,  he  thinks 
of  his  ftudies  rather  as  the  amufement,  than  as  the 
bufinefs,  of  life ;  flumbers  through  his  more  laborious 
and  ufeful  tafks,  and  foon  falls  off  to  the  vain  purfuit 
of  theories  and  dodlrines. 

If  I  were  not  perfuaded  of  the  important  confe- 
quences,  of  the  infinite  gain  or  lofs  which  muft  attend 
the  firft  fteps  in  every  profeffion,  I  mould  not  feel, 
but,  above  all,  I  mould  not  venture  to  exprefs,  an 
anxiety;,  which  may  be  thought  affeded  by  thofe 

who 
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who  cannot  know  how  fincere  it  mud  be ;  for,  -in 
our  profeffion,  this  is  the  courfe  of  things,  that  a  young 
man,  who,  by  his  limited  fortune,  or  the  will  of  his 
friends,  by  abfence  from  his  native  country,  or  by 
the  deftination  of  his  future  life,  is  reftrictcd  to  a  few 
years  of  irregular,  capricious,  ill  directed  ftudy,  throws 
himfelf  at  once  into  the  practice  of  a  profeffion,  in 
which,  according  to  his  ignorance  or  (kill,  he  mud 
do  much  good  or  much  harm.  Here  there  is  no  time 
for  his  excursions  into  that  region  of  airy  and  fleeting 
virions,  and  for  his  returning  again  to  fedate  and  ufe- 
ful  labour  :  There  is  no  time  for  his  difovering,  by 
the  natural  force  of  his  own  reafon,  how  vain  all  fpe- 
culations  are : — In  but  a  few  years,  at  moft,  his  edu- 
cation is  determined  j  the  limited  term  is  completed 
ere  he  have  learnt  that  moft  ufeful  of  all  LeiTons,  the 
true  plan  of  ftudy  and  his  opportunities  come  to 
be  valued  (like  every  other  happinefs),  only  when 
they  are  loft  and  gone. 

Of  all  the  leflbns  which  a  young  man  entering  up- 
on our  profeifion  needs  to  learn,  this  is,  perhaps,  the 
firft, — that  he  mould  refift  the  fafcinations  of  doctrines 
and  hypothefes,  till  he  have  won  the  privilege  of  fuch 
Itudies  by  honeft  labour,  and  a  faithful  puufuit  of  real 
and  ufeful  knowledge.  Of  this  knowledge,  anato- 
my furely  forms  the  greater  fhare. — Anatomy,  even 
while  it  is  neglected,  is  univerfaily  acknowledged  to 

b  2  be 
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be'the  very  bafis  of  all  medical  (kill. — It  is  by  ana- 
tomy that  the  phylician  gueffes  at  the  feat,  or  caufes, 
or  confequences,  of  any  internal  difeafe : — Without 
anatomy,  the  furgeon  could  not  move  one  ftep  in  his 
great  operations ;  and  thofe  theories  could  not  even 
be  conceived,  which  fo  often  ufurp  the  place  of  that 
very  fcience,  from  which  they  mould  flow  as  proba- 
bilities and  conjectures  only,  drawn  from  its  ftore  of 
facts. 

A  confcioufnefs  of  the  high  value  of  anatomical 
knowledge  never  entirely  leaves  the  mind  of  the  flu- 
dent.  He  begins  with  a  ftrong  conviction  that  this  is  the 
great  fludy,  and  with  an  ardent  defire  to  mailer  all  its 
difficulties:  if  he  relaxes  in  the  purfuit,  it  is  from  the 
difficulties  of  the  talk,  and  the  feduction  of  theories 
too  little  dependent  on  anatomy,  and  too  eafily  ac- 
ceffible  without  its  help.  His  defire  for  real  know- 
ledge revives  only  when  the  opportunity  is  loft  ;  when 
he  is  to  leave  the  fchools  of  medicine  ;  when  he  is  to 
give  an  account  of  his  (ludies  with  an  anxious  and 
opprefTed  mind,  confcious  of  his  ignorance  in  that 
branch  which  is  to  be  received  as  the  chief  teftof  his 
profeffional  fkill;  or  when,  perhaps,  he  feels  a  more 
ferious  and  manly  impreilion,  the  difficulty  and  im- 
portance of  that  art  which  he  is  called  to  practife. 

Yet,  in  fpite  of  feeling  and  reafon,  trie  ftudent  en- 
courages in  himfelf  a  tafte  for  fpeculations  and  theories. 

the 
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the  idle  amufements  of  the  day,  which,  even  in  his 
own  fhort  courfe  of  ftudy,  he  may  obferve  linking  in 
quick  fucceffion  into  neglect  and  oblivion,  never  to  re- 
vive ;  he  afpires  to  the  character  of  a  phyfiologift,  to 
which  want  of  experience,  and  a  youthful  fancy,  have 
afligned  a  rank  and  importance  which  it  does  not  hold 
in  theeftimation  of  thofe  who  mould  bed  know  its  weak- 
nefs  or  ftrength.  The  raweft  ftudent,  proud  of  his  phy- 
fiological  knowledge,  boafts  of  a  fcience  and  a  name 
which  is  modeftly  declaimed  by  the  firft  anatomift,  and 
the  trued  phyfiologift  of  this  or  any  age.  Dr  Hunter 
fpeaks  thus  of  his  phyfiology,  and  of  his  anatomical  de- 
monftration  :  "  Phyfiology,  as  far  as  it  is  known,  or  has 
"  been  explained  by  Haller,  and  the  belt  of  the  mo- 
"  derns,  may  be  eafily  acquired  by  a  ftudent  without 
"  a  mafter,  provided  the  ftudent  is  acquainted  with 
"  philofophy  and  chemiftry,  and  is  an  expert  and  rea- 
"  dy  anatomift;  for  with  thefe  qualifications  he  can 
u  read  any  phyfiological  book,  and  underftand  it  as 
*  faft  as  he  reads. 

"  In  this  age,  when  fo  much  has  been  printed  upon 
"  the  fubject,  there*  is  almoft  as  little  inducement  to 
"  attend  lectures  upon  phyfiology,  as  there  would  be 
"  for  gentlemen  to  attend  lectures  upon  government, 
11  or  upon  the  hiftory  of  England.  Lectures  upon 
"  fubjects  which  are  prefedtly  intelligible  in  print,  can- 
"  not  be  of  much  ufe,  except  when  given  by  fome  man 
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"  of  great  abilities,  who  has  laboured  the  fubjecT:,  and 
f*  who  has  made  considerable  improvements  either  in 
"  matter  or  in  arrangement. 

"  In  our  branch,  thofe  teachers  who  take  but  little 
"  pains  to  demonftrate  the  parts  of  the  body  with  pre- 

cifion  and  clearnefs,  but  ftudy  to  captivate  young 
U  minds  with  ingenious  fpeculation,  will  not  leave  a 

reputation  that  will  outlive  them  half  a  century. 

"  I  always  have  ftuided,  and  mall  continue  my  en- 
"  deavours,  to  employ  the  time  that  is  given  up  to  ana- 
"  tomical  ftudies  as  ufefully  to  the  ftudents  as  I  can 
"  poffibly  make  it — and  therefore  fliall  never  aim  at  * 
"  mowing  what  I  know,  but  labour  to  fliow  and  de- 

fcribe,  as  clearly  as  poffible,  what  they  ought  to 
"  know.  This  plan  rejects  all  declamation,  all  parade, 
"  all  wrangling,  all  fubtility :  to  make  a  mow,  and  to 
"  appear  learned  and  ingenious  in  natural  knowlege, 
"  may  flatter  vanity;  to  know  fa&s,  to  feparate  them 
*.?  from  fuppofitions,  to  range  and  connedt  them,  to 
"  make  them  plain  to  ordinary  capacities,  and,  above 
"  all,  to  point  out  the  ufeful  applications — is,  in  my 
"  opinion,  much  more  laudable,  and  fliall  be  the  ob- 
"  jecl  of  my  ambition*." 


*  Introdu&ory  Lefture  publiihed  by  Dr  Hunter. 


Edinburgh 
Sept.  1793. 
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BOOK  I. 
OF  THE  BONES. 

CHAP.  I. 

OF  THE  FORMATION  AND   GROWTH  OF  BONES. 

It  is  not  eafy  to  explain,  in  their  natural  order,  the 
various  parts  of  which  the  human  body  is  compofed ; 
for  they  have  that  mutual  dependence  upon  each  other, 
that  continual  circle  of  action  and  re-action  in  their  va- 
rious functions,  and  that  intricacy  of  connection,  and 
clofe  dependence,  in  refpedl  of  the  individual  parts, 
that,  as  in  a  circle  there  is  no  point  of  preference  from 
which  we  mould  begin  to  trace  its  courfe,  fo  in  the 
human  body  there  is  no  function  fo  infulated  from  the 
other  functions,  no  part  fo  independent  of  other  parts, 
as  to  determine  our  choice.  We  cannot  begin  with- 
out hefitation,  nor  hope  to  proceed  in  any  perfect 
courfe ;  yet,  from  whatever  point  we  begin,  we  may 
Vol.  I.  A  £o 


i 


OF  THE  FORMATION 


fo  return  to  that  point,  as  to  reprefent  truly  this  con- 
lent  of  functions,  and  connection  of  parts,  by  which  it 
is  compofed  into  one  perfect  whole; 

The  bones  are  framed  as  a  bafis  for  the  whole  fyf- 
tem  ;  fitted  to  fupport,  defend,  and  contain  the  more 
delicate  and  noble  organs.  They  are  the  mod  per- 
manent and  unchangeable  of  all  parts  of  the  body.  W  e 
fee  them  expofed  to  the  feafons,  without  fufferingthe 
fmalleft  change ;  remaining  for  ages  the  memorials  of 
the  dead  ;  the  evidence  of  a  former  race  of  men  ex- 
ceeding ours  in  flrength  and  ftature  ;  the  only  remains 
of  creatures  which  no  longer  exift  ;  the  proofs  of  fuch 
changes  on  our  globe,  as  we  cannot  trace  but  by  thefe 
uncertain  marks.  Thus  we  are  apt  to  conceive,  that 
even  in  the  living  body,  bones  are  hardly  organized  ; 
fcarcely  partaking  of  lite  ;  not  liable,  like  the  foft  parts, 
to  difeafe  and  death.  But  minute  anatomy,  the  moil 
pleafing  part  of  our  fcience,  unfolds  and  explains  to  us 
the  internal  ftructure  of  the  bones  ;  fhows  their  myri- 
ads of  veffels ;  and  proves  them  to  be  as  full  of  blood 
as  the  mod  fucculent  and  flefliy  parts  \  having,  like 
them,  their  periods  of  growth  and  decay;  being  as  li- 
able to  accidents,  and  as  fubject  to  internal  difeafe. 

The  phenomena  of  fractured  bones  firft  fuggefted 
fome  indiftinct  notions  of  the  way  in  which  bone 
might  be  formed.  It  was  obferved,  that  in  very  aged 
men,  a  hard  cruft  was  often  formed  upon  the  furface 
of  the  bones ;  that  the  fluid  exuding  into  the  joints  of 
gouty  people,  fometimes  coagulated  into  a  chalky 
mafs ;  Le  Dran  had  feen  in  a  cafe  of  fpina  ventofa, 
or  fcrophulous  bone,  an  exudation  which  flowed  out 
like  wax,  and  hardened  into  perfect  bone;  Daventer 
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hadfeen  the  juice  that  exuded  from  a  fplit  in  a  bone,  co- 
agulate into  a  bony  emit;  and  it  was  thought  to  be  par- 
ticularly well  afcertained,  that  callus  was  but  a  coagu- 
lable  juice,  which  might  be  feen  exuding  directly  from 
the  broken  ends  of  a  bone,  and  which  gradually  coagu- 
lated into  hard  bone.  The  belt  phy'fiologifts  did  not 
fcruple  to  believe,  that  bones,  and  the  callus  of  bro- 
ken bones,  were  formed  of  a  bony  juice,  which  was  de- 
poiited  by  the  vefTels  of  the  part,  and  which  palling 
through  all  the  fucceflive  conditions  of  a  thin  uncoagula- 
ted  juice,  of  a  tranfparent  cartilage,  and  of  foft  and  flex- 
ible bone,  became  at  hill,  by  a  flow  coagulation,"  a  firm, 
hard,  and  perfect  bone;  depending  but  little  uponvelTels 
or  membranes,  either  for  its  generation  or  growth,  or  for 
nourifhment  in  its  perfect  Rate.  But  this  coagulation  is 
a  property  of  dead  matter,  which  has  no  place  in  the 
living  fyftem  ;  or  if  blood  or  mucus  do  ever  coagulate 
within  the  body,  it  is  only  after  they  arc  fcparated 
from  the  fyftem.  Coagulation  is  a  fort  of  accident  in 
the  living  body;  and  it  is  not  to  be  believed- that  the  ac- 
cidental concourfe  of  parts  fliould  form  the- perfect  fyf- 
tem of  a  living  bone;  nor  that  coagulation,  an  irregular 
uncertain  procefs,  Ihould  keep  pace  with  the  growth 
of  the  living  parts  ;  that  a  bone  which  is  completely 
organized,  and  a  regular  part  of  the  living  fyftem, 
ihould,  in  all  its  progrefs  towards  this  perfect  ftate,  be 
merely  inanimate,  inorganized  matter:  Yet  this  opinion 
once  prevailed  ;  and  if  other  theories  were  at  that 
time  propofed,  they  did  not  vary  in  any  very  eflential 
point  from  this  firit  notion.  De  Heide,  a  furgeon  of 
Amfterdam,  believed  that  bone  or  callus  were  not 
formed  from  a  coagulablc  juice,  but  from  the  blood  if- 
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felf.  He  broke  the  bones  of  animals,  and,  examining 
them  at  various  points  of  time,  he  never  failed  (like 
other  fpeculators)  to  find  exactly  what  he  defired  to 
find.  In  "  every  experiment,"  he  found  a  great  effu- 
lion  of  blood  among  the  mufcles,  and  round  the  bro- 
ken bone  :  and  he  as  eafily  traced  this  blood  through 
all  the  ftages  of  its  progrefs ;  on  the  firft  day  red  and 
fluid  ;  by  and  by  coagulated  ;  then  gradually  beco- 
ming white,  then  cartilaginous,  and  at  laft  (by  the  ex- 
halation of  its  thinner  parts)  hardening  into  perfect 
bone. 

It  is  very  lingular,  that  often  thofe  who  abjure  theory, 
and  appeal  to  experiments,  who  profefs  only  to  deliver 
facts,  are  leaft  of  all  to  be  trufted  \  for  it  is  theory 
which  brings  them  to  try  experiments,  and  then  the 
form  and  order  5  and  even  the  refult  of  fuch  experi- 
ments, muft  bend  to  meet  the  theories  which  they  were 
defigned  to  prove.  It  is  by  this  deception  that  the  au- 
thors of  two  rival  doctrines  arrive  at  oppofite  conclu- 
fions  by  facts  directly  oppofed  to  each  other.  Du 
Harael  believed,  that  as  the  bark  formed  the  wood 
of  a  tree,  adding,  by  a,  fort  of  fecretion,  fuccefiive  layers 
to  its. growth  ;  fo  the  periofteum  formed  the  bone  at 
the  firft,  renewed  it  when  fpoiled  or  cut  away,  and, 
when  broken,  aflumed  the  nature  of  bone,  and  repaired 
the.  breach.  He  broke  the  bones  of  pigeons,  and,  allow- 
ing them  to  heal,  he  found  the  periofteum  to,  be  the 
chief  organ  for  reproducing  bone.  He  found  that  the 
callus  had  no  adhenon  to  the  broken  bone,  and  was  ea- 
fily feparated  from  the  broken  ends  which  remained 
rough  and  bare.  And,  in  purfuing  thefe  dhTections,  he 
found  the  periofteum  fairly  glued  to  the  external  fur- 
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face  of  the  new  bone  ;  or  he  found  rather  the  callus 
or  regenerated  bone  to  be  but  a  mere  thickening  of 
the  periofteum,  its  layers  being  feparated,  and  its  fab, 
itance  fwelled.  On  the  firft  days  he  found  the  peri- 
ofteum thickened,  inflamed,  and  eafily  divided  into 
many  lamellae,  or  plates ;  but  while  the  periofteum 
was  fuftering  thefe  changes,  the  bone  was  in  no  degree 
changed.  On  the  following  days,  he  found  the  tu- 
mor" of  the  periofteum  increafed  at  the  place  of  the 
fracture,  and  extending  further  along  the  bone  ;  its  in- 
ternal furface  already  cartilaginous,  and  always  tinged 
with  a  little  blood,  which  came  to  it  through  the  vef- 
fels  of  the  marrow.  He  found  the  tumor  of  the  peri- 
ofteum  fpongy,  and  divifible  into  regular  layers,  while 
ftill  the  ends  of  the  bone  were  unchanged,  or  only  a 
little  roughened  by  the  firft  layer  of  the  periofteum  be- 
ing already  converted  into  earth,  and  depofited  upon 
the  furface  of  the  bone  :  and  in  the  next  ftage  of  its 
progrefs,  he  found  the  periofteum  firmly  attached  to 
the  furface  of  the  callous  mafs.  By  wounding,  not 
breaking,  the  bones,  he  had  ftill  a  more  flattering  ap- 
pearance of  a  proof ;  for  having  pierced  them  with 
holes,  he  found  the  holes  filled  up  with  a  fort  of  torn- 
pion,  proceeding  from  the  periofteum,  which  was 
thickened  all  round  them.  In  an  early  ftage,  this 
plug  could,  by  drawing  the  periofteum,  be  pulled  out 
from  its  hole :  In  a  more  advanced  ftage,  it  was  infe- 
parably  united  to  the  bone,  fo  as  to  fupply  the  lois. 

Haller,  doubting  whether  the  periofteum,  a  thin  and 
delicate  membrane,  could  form  fo  large  a  mafs  of  bone 
or  callus,  repeated  the  proofs ;  and  he  again  found 
quite  the  reverfe  of  all  this :  That  the  callus,  or  the  ori- 
ginal 
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ginal  bone,  were  in  bo  degree  dependent  on  the  peri- 
ofteum, but  were  generated  from  the  internal  veffels 
of  the  bone  itfelf:  That  the  periofteum  did  indeed  ap- 
pear as  early  as  the  cartilage  which  is  to  produce  the 
bone,  feeming  to  bound  the  cartilage,  and  give  it  form; 
but  that  the  periofteum  was  at  firft  but  a  loofe  tifTiie  of 
cellular  fubftanoe,  without  the  appearance  of  vefllds, 
or  any  mark  of  blood,  adhering  chiefly  to  the  heads  or 
procelTes,  while  it  hardly  touched  the  body  of  the  bone. 
He  alfo  found  that  the  bone  grew,  became  vafcular, 
had  a  free  circulation  of  red  blood,  and  that  then  only 
the  vefTels  of  the  periofteum  began  to  carry  red  blood, 
or  to  adhere  to  the  bone.  We  know  that  the  bones 
begin  to  form  in  fmall  nuclei,  in  the  very  centre  of  their 
cartilage,  or  in  the  very  centre  of  the  yet  fluid  callus, 
far  from  the  furface,  where  they  might  be  affifted  by 
the  periofteum  ;  and  that  oflification  begins  firft  in  ' 
the  middle  of  the  long  bones,  where  the  periofteum 
does  not  adhere,  and  is  formed  much  later  in  the  heads 
and  proceflfeSj  whofe  connection  with  the  periofteum  is 
very  clofe. 

Thus  has  the  formation  of  bone  been  falfely  attri- 
buted to  a  gelatinous  efFufion,  gradually  hardened  ;  or 
to  that  blood  which  mult  be  poured  out  from  the  rup- 
tured vefiels  round  a  fractured  bone ;  or  to  the  indura^ 
tion  and  change  of  the  periofteum,  d'epofiting  layer 
after  layer,  till  it1  completed  the  form  of  the  bone. 

But  when,  neglecting-  theory,  we  let  ourfelves  to  ex- 
amine, with  an  unbiafted  judgment,  the  procefs  of  na- 
ture in  forming  the  bones,  as  in  the  chick,  or  in  refto- 
ring  them,  as  in  broken  limbs,  a  fucceflion  of  pheno- 
mena prefent  themfelves,  the  mod  orderly,  beautiful, 
>np;  ' .  "  anc\ 
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and  fimple,  of  any  that  are  recorded  in  the  philofophy 
of  the  animal  body  ;  for  if  bones  were  but  condenfed 
gluten,  coagulated  blood,  or  a  mere  depofition  from 
the  periofteum,  they  were  then  inorganized,  and  out 
of  the  fyftem,  not  fubject  to  change,  nor  open  to  dif- 
eafe  ;  liable,  indeed,  to  be  broken,  but  without  any 
means  of  being  healed  again  :  while  they  are,  in  truth, 
as  fully  organized,  as  permeable  to  the  blood,  as  eafily 
hurt,  and  as  eafily  healed,  as  fenlible  to  pain,  and  as 
regularly  changed  as  the  fofter  parts  are.   We  are  not 
to  refer  the  generation  and  growth  of  bone  to  anyone 
part.    It  is  not  formed  by  that  gelly  in  which  the 
bone  is  layed  •,  nor  by  the  blood  which  is  circulating  in 
it ;  nor  by  the  periolleum  which  covers  it ;  nor  by  the 
medullary  membrane  with  which  it  is  lined  :  but  the 
whole  fyftem  of  the  bone,  of  which  thefe  are  parts  on- 
ly, is  defigned  and  planned,  is  laid  out  in  the  very  ele- 
ments of  the  body,  and  advances  to  ripenefs,by  the  con- 
curring action  of  all  its  parts.    The  arteries,  by  a  de- 
termined action,  depofite  the  bone  ;  which  is  formed 
commonly  in  a  bed  of  cartilage,  as  the  bones  of  the 
leg  or  arm  are  ;  fometimes  betwixt  two  layers  of  mem- 
brane, like  the  bones  of  the  fkull,  where  true  cartilage 
is  never  feen.    Often  the  fecretion  of  the  bony  mat- 
ter is  performed  in  a  diftinct  bag,  and  there  it  grows 
into  form,  as  in  the  teeth  ;  for  each  tooth  is  formed  in 
its  little  bag,  which,  by  injection,  can  be  filled  and 
covered  with  vefTels.    Any  artery  of  the  body  may 
aflume  this  action,  and  depofite  bone, .  which  is  fome- 
times alfo  formed  where  it  mould  not  be  ;  in  the  ten- 
dons and  in  the  joints,  in  the  great  arteries,  and  in 
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their  valves,  in  the  flefh  of  the  heart  itfelf,  or  even  in 
the  foft  and  pulpy  fubftance  of  the  brain. 

All  the  bones  of  the  body,  both  in  the  human  foe- 
tus, and  in  other  animals,  are  merely  cartilage  before 
the  time  of  birth.  The  whole  foetus  is  gelatinous ;  the 
bones  are  a  pure,  almoft  tranfparent  and  tremulous  gel- 
ly  ;  they  are  flexible,  fo  that  a  long  bone  can  be  bent 
into  a  complete  ring  \  and  no  opacity,  nor  fpot  of  offi- 
fication is  feen. 

This  cartilage  is  never  hardened  into  bone ;  but, 
from  the  firft,  it  is  in  itfelf  an  organized  mafs.  It  has 
its  vefiels ;  which  are  at  firft  tranfparent,  but  which 
foon  dilate,  and  whenever  the  red  colour  of  the  blood 
begins  to  appear  in  them,  offification  very  quickly  fol- 
lows, the  arteries  being  fo  far  enlarged  as  to  carry  the 
coarfer  parts  of  the  blood.  The  firft  mark  of  offifi- 
cation is  an  artery,  which  is  feen  running  into  the  cen- 
tre of  the  gelly  in  which  the  bone  is  to  be  formed. 
Other  arteries  foon  appear ;  overtake  the  firft ;  mix  with 
it,  and  form  a  net-  work  of  vefiels ;  then  a  centre  of 
offification  begins,  ftretching  its  rays  according  to  the 
length  of  the  bone,  and  then  the  cartilage  begins  to 
grow  opaque,  yellow,  brittle  ;  it  will  no  longer  bend, 
and  the  fmall  nucleus  of  offification  is  felt  in  the  cen- 
tre of  the  bone,  and  when  touched  with  a  (harp  point, 
is  eafily  known  by  its  gritty  feel.  Other  points  of  of- 
fification are  fucceffively  formed  ;  the  offification  being 
always  foretold  by  the  fpreading  of  the  artery,  and  by 
the  arrival  of  red  blood.  Every  point  of  offification 
has  its  little  arteries,  and  each  offifying  nucleus  has  fo 
little  dependence  on  the  cartilage  in  which  it  is  form- 
ed, that  it  is  held  to  it  by  thefe  arteries  only ;  and 

when 
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when  the  offifving  cartilage  is  cut  into  thin  flices,  and 
fteeped  in  water  till  its  arteries  rot,  the  nucleus  of  of- 
fificatioh  drops  fpontaneoufly  from  the  cartilage,  lea- 
ving the  cartilage  like  a  ring,  with  a  fmooth  and  regu- 
lar hole  where  the  bone  lay. 

The  colour  of  each  part  of  a  bone  is  proportioned 
exactly  to  the  degree  in  which  its  offification  has  advan- 
ced. When  offification  begins  in  the  centre  of  the 
bone,  rednefs  alfo  appears  j  indicating  the  prefence  of 
thofe  vefiels  by  which  the  bony  matter  is  to  be  poured 
out.  When  the  bony  matter  begins  to  accumulate, 
the  red  colour  of  thofe  arteries  is  obfcured,  the  centre 
of  the  bone  becomes  yellow  or  white,  and  the  colouy 
feems  to  be  removed  towards  the  ends  of  the  bone.  In 
the  centre,  the  firft  colouring  of  the  bone  is  a  cloudy, 
diffufed  and  general  red,  becaufe  the  velfels  are  pro- 
filfe.  Beyond  that,  at  the  edges  of  the  firft  circle,  the 
veiTels  are  more  fcattered,  and  diftinct  trunks  are  ea- 
iily  feen,  forming  a  circle  of  radiating  arteries,  which 
point  towards  the  heads  of  the  bone.  Beyond  that, 
again,  the  cartilage  is  tranfparent  and  pure,  being  yet 
untouched  with  blood  j  the  arteries  have  not  reached 
it,  and  its  offification  is  not  begun.  Thus,  a  long 
bone,  while  forming,  feems  to  be  divided  into  feven 
varioufly  coloured  zones.  The  central  point  of  molt 
perfect  offification  is  yellow  and  opaque.  On  either 
fide  of  that,  there  is  a  zone  of  red.  On  either  fide  of 
that  again,  the  veflels  being  more  fcattered,  form  a 
vafcular  zone*,  and  the  zone  at  either  end  is  tranfpa- 

Vol.  I.  B  rent 

*  It  is  curious  to  obferve  how  completely  vafcular  the  bone  of 
a  chicken  is  before  the  offification  have  fairly  begun  j  how  the  of- 
fification 
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rent  or  white.  The  offification  follows  the  vend-, 
burying  and  hiding  thofe  veffels  by  which  it  is  formed  : 
The  yellow  and  opaque  part  expands  and  fpreads  along 
the  bone :  The  veffels  advance  towards  the  heads  of 
the  bones :  The  whole  body  of  the  bone  becomes 
opaque,  and  there  is  left  only  a  fmall  vafcular  circle 
at  either  end :  the  heads  are  feparated  from  the  body 
of  the  bone  by  a  thin  cartilage  ;  and  the  veffels  of  the 
centre,  extending  flill  towards  the  extremities  of  the 
bone,  perforate  that  cartilage,  pafs  into  the  head  of 
the  bone,  and  then  its  offification  alfo  begins,  and  a 
fmall  nucleus  of  offification  is  formed  in  its  centre. 
Thus  the  heads  and  the  body  are,  at  the  firft,  diftincr. 
bones  formed  apart  and  joined  by  a  cartilage  ;  and 
they  are  not  united  till  the  age  of  fifteen  or  twenty 
years. 

The  veffels  are  feen  entering  in  one  large  trunk 
(the  nutritious  artery)  into  the  middle  of  the  bone  : 

From 

fification  having  begun,  overtakes  the  arteries,  and  hides  them,  chan- 
ging the  tranfparent  and  vafcular  part  of  the  bone  into  an  opaque 
white  ;  how,  by  peeling  off  the  petiofteum,  bloody  dots  are  feen, 
which  (hows  a  living  connection  and  commerce  of  veffels  betwixt  the 
periofteum  and  the  bone  ;  how,  by  tearing  up  the  outer  layers  of  the 
tender  bone,  the  vafcularity  of  the  inner  layers  is  again  expofed. 
But  of  all  the  proofs  of  the  vafcularity  of  bones  and  depofition  of  the 
bony  matter,  the  mofl  beautiful  is  that  of  our  common  preparations  ; 
where,  after  filling  with  injection  the  arteries  of  an  adult  bone,  by 
its  nutritious  vefTels,  we,  by  corroding  the  bone  with  mineral  acids, 
diffplve  the  earth,  leaving  nothing  but  the  tranfparent  gelly,  and  thus 
reltore  the  bone  to  its  original  cartilaginous  rtate  ;  then  the  veffels 
appear  in  fuch  profufion,  that  the  bone  may  be  compared  in  vafcula- 
rity with  the  foft  parts,  and  it  is  feen  that  its  arteries  were  not  anni- 
hilated, but  its  high  vafcularity  only  concealed  by  the  depofition  of 
the  bony,  parts. 
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From  that  centre  they  extend  in  a  radiated  form  to- 
wards either  end,  and  the  fibres  of  the  bone  are  radiated 
in  the  fame  direction  \  there  are  farrows  betwixt  the 
rays,  and  the  arteries  run  along  in  the  furrows  of  the 
bone,  as  if  the  arteries  w  ere  forming  thefe  ridges,  fe-. 
creting  and  pouring  out  the  bony  matter,  each  artery 
piling  it  up  on  either  fide  to  form  its  ridge.  The  bo- 
dy of  the  bone  is  lupplied  by  its  own  vcfTels  ;  the 
heads  of  the  bone  are  fupplied  by  the  extremities  of 
the  fame  trunks  which  perforate  the  dividing  cartilage 
like  a  iieve ;  the  periofteum  adhering  more  firmly  to  the 
heads  of  the  bone,  it  brings  allittant  arteries  from,  with- 
out, which  meet  the  internal  trunks,  and  allilt  the  0IT1- 
fication  ;  but  with  every  help,  the  olliiication  is  not  ac- 
complifhed  in  many  years. 

It  is  by  the  action  of  the  veflels  that  all  the  parts  of 
the  human  body  are  formed  ;  fluids  and  folids,  each  for 
its  refpective  ufe.  The  blood  is  formed  by  the  action 
of  the  veflels,  and  all  the  fluids  are  in  their  turn  formed 
from  the  blood.  We  fee  in  the  chick,  where  there  ii 
no  external  fourcc  from  which  its  red  blood  can  be 
derived,  that  red  blood  is  formed  within  its  own  fyf* 
tern.  Every  animal  fvftem,  as  it  grows,  aflimulates 
its  food,  and  converts  it  to  the  animal  nature,  and  fo 
increafes  the  quantity  of  its  red  blood  :  And  as  the  red 
blood  is  thus  prepared  by  the  actions  of  the  greater 
iyftem,  the  actions  of  particular  veflels  prepare  various 
parts :  fome  to  be  added  to  the  mafs  of  folids,  for  the 
natural  growth  ;  others  to  fupply  the  continual  wafte; 
others  to  be  difcharged  from  the  body  as  effete,  and 
hurtful,  or  to  allow  nexv  matter  to  be  received  ;  others 
again  to  perform  certain  offices  within  the  body,  ru 
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the  fecretion  of  femen,  of  faliva,  of  bile,  or  of  urine. 
Thus  the  body  is  furnifhed  with  various  apparatus  for 
performing  various  offices,  and  for  repairing  the  wade. 
Thefe  are  the  fecretions,  and  the  formation  of  bone  is 
one  of  thefe.  The  plan  of  the  whole  body  lies  in  the 
embryo,  in  perfect  order,  with  all  its  forms  and  parts. 
Cartilage  is  laid  in  the  place  of  bone,  and  preferves  its 
form  for  the  future  bone,  with  all  its  apparatus  of 
furrounding  membranes,  its  heads,  it  proceffes,  and 
its /connection  with  the  foft  parts.  The  colourlefs  ar- 
teries of  this  pellucid,  but  organized  mafs  of  cartilage 
keep  up  its  growth  ;  extend,  and  yet  preferve  its  form ; 
and  gradually  enlarging  in  their  own  diameter,  at  laft 
receive  the  entire,  blood.  Then  the  depofition  of 
earthy  matter  begins.  The  bone  is  depofited  in  fpecks, 
which  fpread  and  meet,  and  form  themfelves  into  per- 
fect, bone.  While  the  bone  is  laid  by  arteries,  the 
cartilage  is  conveyed  away  by  the  abforbing  velfels  ; 
and  while  they  convey  away  the  fuperfluous  cartilage, 
they  model  the  bone  into  its  due  form  ;  lhape  out  its 
cavities,  cancelli,  and  holes ;  remove  the  thinner  parts 
of  the  cartilage,  and  harden  it  into  due  confiftence. 

If  fuch  organization  of  arteries  to  depofite  bone,  and  of 
abforbents  to  take  up  the  cartilage  and  make  room  for 
the  olTeous  matter,  be  necelfary  in  the  formation  and 
growth,  it  is  no  lefs  neceflary  for  the  life  and  health  of 
the  full  formed  bone.  Its  health  depends  on  the  regular 
depofition  and  reabforption,  moulding  and  forming  the 
parts ;  and  by  various  degrees  of  action,  bone  is  liable  to 
inflame,  to  ulcerate,  to  rot  and  fpoil,  to  become  brittle 
by  too  much  fecreted  earth,  or  to  become  foft  by  a  gree- 
dy difeafed  abforption  of  its  earthy  parts.    The  earth, 
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which  conftitutes  the  hardnefs,  and  all  the  ufeful  pro- 
perties of  bone,  is  dead,  inorganized,  and  lies  in  the 
interftices  of  the  bon  ;  wher  it  is  united  with  mu- 
cus to  give  it  confiftence  and  ftrength;  furnifhed  with 
abforbents  to  keep  it  in  health,  and  carry  off  its  waft- 
ed parts  ;  and  pervaded  by  veffels  to  fupply  it  with 
new  matter.  The  cartilage  rs  itfe'f  a  fecretion,  to 
which  the  full  fecretion  of  bone  fucceeds,  as  the  arte- 
ries grow  ftronger  in  their  fecreting  office :  for  in  a 
broken  limb  there  is  firft  a  thin  effufion,  then  atr-mu- 
Ious  gelly,  then  radiated  veflels,  then  ofiifying  fpots. 
and  thefe  running  together  form  perfect  bone.  If 
the  broken  limb  be  too  m  h  moved  during  the 
cure,  then  the  fecreting  arteries  are  interrupted  in 
their  office ;  perfect  bone  is  never  formed  ;  it  remains 
a.  cartilage  ;  and  an  unnatural  joint  is  produced  :  but 
we  cut  the  furface  of  thefe  cartilages,  and  then  the 
veffels  are  opened  again,  the  procefs  is  renewed,  and 
the  bones  unite ;  or  even  by  rubbing,  by  ftimula- 
ting,  by  merely  cutting  the  furrounding  parts,  the 
veflels  are  made  adlive,  and  their  fecretion  is  renewed. 
During  all  the  procefs  of  offification,  the  abforbents 
proportion  their  a&ion  to  the  ftimulus  which  is  applied 
to  them  J  they  carry  away  the  ferous  fluid,  when  gelly 
is  to  take  its  place  ;  they  remove  the  gelly,  as  the  bone 
is  laid  ;  they  continue  removing  the  bony  particles  alfo, 
which  (as  in  a  circle)  the  arteries  continually  renew. 

Nothing  can  be  more  curious  than  this  continual 
renovation  and  change  of  parts,  even  in  the  hard- 
eft  bones.  We  are  accuftomed  to  fay  of  the  whole 
body,  that  it  is  daily  changed  ;  that  the  old  particles 
are  removed j  and  new  ones  fupply  their  place  ;  that 

the 
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the  body  is  not  now  the  fame  individual  body  that  it 
was  :  but  it  could  not  be  eafily  believed  that  we  fpeak 
only  by  guefs  concerning  the  fofter  parts,  what  we 
know  for  certain  of  the  bones.    It  was  difcovered  by 
chance,  that  animals  fed  upon  the  refufe  of  the  dyer's 
vats,  received  fo  much  of  the  colouring  matter  into  the 
fyftem,  that  the  bones  were  tinged  by  the  madder  to  a 
deep  red,  while  the  fofter  parts  were  unchanged;  no  tint 
remaining  in  the  ligaments  nor  cartilages ;  in  the  mem- 
branes, vefTels,  nor  nerves;  not  even  in  the  delicate  vef- 
fels  of  the  eye.  It  was  eafy  to  diftinguifh  by  the  micro- 
fcope,that  fuch  colour  was  mixed  with  the  bony  matter, 
and  relided  in  the  interfaces  only,  but  did  not  remain 
in  the  vefTels  of  the  bone,  which  like  thofe  of  all  the  bo- 
dy had  no  tinge  of  red;  while  our  injections  again  fill 
the  vefTels  of  the  bone,  make  all  their  branches  red, 
but  do  not  affecl:  the  colours  of  the  bony  part.  When 
madder  is  given  to  animals,  withheld  for  fome  time,  and 
then  given  again,  the  colour  appears  in  their  bones;  is 
removed;  and  appears  again,  with  fuch  afudden  change 
as  proves  a  rapidity  of  depofition  and  abforption  ex- 
ceeding all  likelihood  or  belief.  All  the  bones  are  tin- 
ged in  twenty-four  hours ;  in  two  or  three  days  their 
colour  is  very  deep  :  and  if  the  madder  be  left  off  but 
for  a  few  days,  the  red  colour  is  entirely  removed. 

This  tinging  of  the  bones  with  madder,  was  the 
great  inftrument  employed  by  Du  Hamel,  for  pro- 
ving by  demonftration,  that  it  was  by  layers  from  the 
periofteum  that  the  bone  was  formed  ;  and  how  very 
far  the  mind  is  vitiated  by  this  vanity  of  eftablifhing 
a  doctrine  on  fafts,  is  to  eafily  feen  here.  As  Du  Ha- 
mel believed  that  the  periofteum  depofited  fucceflive 
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layers,  which  were  added  to  the  bone,  it  was  his 
bufmefs  to  prove  that  the  fucceflive  layers  would  be 
depofited  alternately  red,  white,  and  red  again,  by  gi- 
ving a  young  animal  madder,  withholding  it  for  a  lit- 
tle while,  and  then  beginning  again  to  give  it.  Now, 
it  is  eafy  to  forefee  that  this  tinging  of  the  lamellae 
fhould  correfpond  with  the  fucceflive  times  in  which 
the  periofteum  is  able  to  depofite  the  layers  of  its  fub- 
ftance  ;  but  Du  Hamel  very  thoughtlefsly  makes  his 
layers  correfpond  only  with  the  weeks  or  months  in 
which  his  madder  was  given  or  withheld.  It  is  eafy 
to  forefee  alfo,  that  if  madder  be  removed  from  the 
bones  in  a  few  days  (which  he  himfelf  has  often  told, 
us),  then  his  firil  layer,  viz.  of  red  bone,  could  not 
have  waited  for  his  layer  of  white  to  be  laid  above  it, 
nor  for  a  layer  of  red  above  that  again,  fo  as  to  enable 
him  to  mow  fucceflive  layers :  And  if  madder  can  fo 
penetrate,  as  to  tinge  all  the  bones  that  are  already 
formed,  then,  though  there  might  be  firft  a  tinged 
bone,  then  a  white  and  colourlefs  layer,  whenever  he 
proceeded  to  give  madder  for  tinging  a  third  layer, 
it  would  pervade  all  the  bone,  tinge  the  layer  below, 
and  reduce  the  whole  to  one  tint.  If  a  bone  were 
thus  to  increafe  by  layers,  thick  enough  to  be  vifible, 
and  of  a  diftincl  tint ;  and  if  fuch  layers  were  to  be  con- 
tinually accumulated  upon  each  other  every  week,  what 
kind  of  a  bone  mould  this  grow  to  ?  Yet  fuch  is  the 
faicinating  nature  of  a  theory,  that  Du  Hamel,  un- 
mindful of  any  interruptions  like  thefe,  defcribes  bold- 
ly his  fucceflive  layers  \  carrying  us  through  regular 
details,  experiment  after  experiment,  till  at  laft'he 
brings  up  his  report  to  the  amount  of  five  fucceflive 
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layers,  viz.  two  red  layers,  and  three  white  ones :  Nay, 
in  one  experiment  he  makes  the  tinge  of  the  madder 
continue  in  the  bones  for  fix  months,  forming  fucceffive 
layers  of  red  and  white  ;  although,  in  an  earlier  expe- 
riment (which  he  muft  have  forgotten  in  his  hurry), 
he  tells  us,  that  by  looking  through  the  tranfparent 
part  of  a  cock's  wing,  he  had  feen  the  tinge  of  the  mad- 
der gradually  leave  the  bones  in  a  few  days. 

Thefe  experiments  are  as  grofs  and  palpable  as  the 
occafion  of  them  ;  and  mould  ftand  as  a  warning  to  us* 
Iho  wing  how  feverely  and  honeftly  we  ought  to  queftion 
our  own  judgment,  when  we  aim  at  confirming  our 
preconceived  theories  by  experiments  and  fadls. 

Yet  by  thefe  experiments  with  madder,  one  moll 
important  fact,  is  proved  to  us  ;  that  the  arteries  and 
abforbents,  acting  in  concert,  alternately  depolite  and 
reabforb  the  earthy  particles,  as  faft  as  can  be  con- 
ceived of  the  foft  parts,  or  even  of  the  moft  moveable 
and  fluctuating  humours  of  the  body.  The  abforp- 
tion  of  the  hardeft  bones  is  proved  by  daily  obferva- 
tion.  When  a  carious  bone  difappears  before  the  in- 
teguments are  opened  ;  when  a  tumour,  preffing  up- 
on a  bone,  deftroys  it ;  when  an  aneurifm  of  the  tem- 
poral artery  deftroys  the  fkull ;  when  an  aneurifm  of 
the  heart  beats  open  the  thorax,  deftroying  the  fter- 
num  and  ribs ;  when  an  aneurifm  of  the  ham  deftroys 
the  thigh-bone,  tibia,  and  joint  of  the  knee ;  when 
a  tumour  coming  from  within  the  head,  forces  its  way 
through  the  bones  of  the  fkull ; — in  all  thefe  cafes, 
iince  the  bone  cannot  be  annihilated,  what  can  hap- 
pen, but  that  it  muft  be  abforbed  and  conveyed 
away  ?    If  we  mould  need  any  ftronger  proofs  than 
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thefe,  we  have  molities  offium  ;  a  difeafe  by  which,  in 
a  few  months,  the  bony  fyftem  is  entirely  broken  up» 
and  conveyed  away,  by  a  high  action  of  the  abfor- 
bents,  with  continual  and  deep-feated  pain,  a  dis- 
charge of  the  earthy  matter  by  the  urine,  and  a  gradual 
foftening  of  the  bones,  fo  that  they  bend  under  the 
weight  of  the  body  ;  the  heels  are  turned  up  behind 
the  head;  the  fpine  becomes  crooked  ;  the  pelvis  dif- 
torted  j  the  bread  is  crufhed  and  bent  in  :  and  the 
functions  beginning  to  fall  low,  the  patient,  after  a 
How  hectic  fever,  long  and  much  furfering  of  pain  and 
mifery,  expires ;  with  all  the  bones  diftorted  in  a 
mocking  degree  ;  gelatinous,  or  nearly  fo,  robbed  of 
all  their  earthy  parts ;  and  fo  thoroughly  foftened  that 
they  may  be  cut  with  the  knife. 

Thus  every  bone  has,  like  the  foft  parts,  its  arte- 
ries, veins  and  abforbent  velfels.  And  every  bone  has 
its  nerves  too  :  We  fee  them  entering  into  its  fub- 
flance  in  fmall  threads,  as  on  the  furfaces  of  the  fron- 
tal and  parietal  bones  \  We  fee  them  entering  for 
particular  purpofes,  by  a  large  and  peculiar  hole,  as 
the  nerves  which  go  into  the  jaws  to  reach  the  teeth  : 
We  find  delicate  nerves  going  into  each  bone  along  with 
its  nutritious  veifels ;  and  yet  we  dare  hardly  believe 
the  demonftration,  fince  bones  feem  quite  infenfible 
and  dead.  We  have  no  pain  when  the  periofteum  is 
rafped  and  fcraped  from  a  bone  :  We  have  no  feeling 
when  bones  are  cut  in  amputation  •,  or  when,  in  a 
broken  limb,  we  cut  off  with  pincers  the  protruding 
end  of  a  bone :  We  feel  no  pain  when  a  bone  is  trepan- 
cd,  or  when  cauftics  are  applied  to  it;  and  it  has  been 
always  known,  that  the  heated  irons  which  the  old  fur- 
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geons  ufed  fo  much,  made  no  other  impreffion  upon 
the  bone  than  to  excite  a  particular  titillation  and  heat, 
rather  pleafant  than  painful,  running  along  the  courfe 
of  the  bone.    Bat  there  is  a  deception  in  all  this.  A 
bone  may  be  exquifitely  fenfible,  and  yet  give  no 
pain  ;  a  paradox  which  is  very  eafily  explained.  A 
bone  may  feel  acutely,  and  yet  not  fend  its  fenfation 
to  the  brain.    It  is  not  fit  that  parts  mould  in  this 
fenfe  feel,  which  are  fo  continually  expofed  to  fhocks 
and  blows,  and  all  the  accidents  of  life  ;   which  have 
to  fuffer  all  the  motions  which  the  other  parts  require. 
In  this  fenfe,  the  bones,  the  cartilages,  ligaments, 
burfe,  and  all  the  parts  that  relate  to  joints,  are  quite 
infenfible  and  dead.    A  bone  does  not  feel,  or  its  feel- 
ings are  not  conveyed  to  the  brain  \  but  with  this 
lingle  exception,  it  mows  every  mark  of  life.  Scrape 
a  bone,  and  its  veffels  bleed  ;  cut  or  bore  a  bone,  and 
its  granulations  fprout  up  ;  break  a  bone,  and  it  heals  ; 
or  cut  a  piece  of  it  away,  and  more  bone  will  be  rea- 
dily produced  ;  hurt  it  in  any  way,  and  it  inflames ; 
burn  it,  and  it  dies :  take  any  proof  of  fenlibility,  but 
the  mere  feeling  of  pain,  and  it  will  anfwer  to  the 
proof.    In  fhort,  thefe  parts  have  a  fenfibility  which 
belongs  to  themfelves,  but  have  no  feelings  in  corre- 
fpondence  with  the  general  fyftem. 

A  bone  feels  ftimuli,  and  is  excited  to  react ;  in- 
juries produce  inflammation  in  the  bones,  as  in  the 
fort  parts ;  and  then  fwelling  and  fpongy  loofenefs, 
and  a  fulnefs  of  blood,  fuppuration,  ulcer,  and  the 
death  and  difcharge  of  the  difeafed  bone  enfue.  When 
the  texture  of  a  bone  is  thus  loofened  by  inflammation, 
its  feeling  is  roufed ;  and  the  hidden  fenfibility  of 
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the  bone  rifes  up  like  a  new  property  of  its  nature  : 
and  as  the  eye,  the  (kin,  and  all  feeling  parts,  have 
their  fenfibility  increafed  by  difeafe,  the  bones,  liga- 
ments, butfaej  and  all  the  parts  whofe  feeling,  daring 
health,  is  obfcure  and  hardly  known,  are  roufed  to  a 
degree  of  fenfibility  far  furpaffing  the  foft  parts.  The 
wound  of  a  joint  is  indeed  lefs  painful  at  firft,  but 
when  the  inflammation  comes,  its  fenfibility  is  raifed 
to  a  dreadful  degree :  the  patient  cries  out  with  an- 
guifli.  No  pains  are  equal  to  thofe  which  belong  to 
the  bones  and  joints. 

Thus  offification  is  a  procefs  of  a  truly  animal  na- 
ture i  no  coagulation  will  harden  cartilage  into  bone  ; 
no  change  of  confiftency  will  convert  the  blood  into  it ; 
no  condenfation  of  the  periofteum  can  affimilate  it  to 
the  nature  of  a  bone.    Bone  is  not  the  inorganic  con- 
crete which  it  was  once  fuppofed  ;  but  it  is  a  regularly 
organifed  part,  whofe  form  fubfifts  from  the  firft  ;  and 
which  is  perfected  by  its  fecreting  arteries,  balanced, 
as  in  every  fecretion,  by  the  abforbents  of  the  part ; 
it  lives,  grows  and  feels;  is  liable  to  accidents,  and 
fubject.  to  difeafe.    It  is  a  procefs  which,  at  firft,  ap- 
pears fo  rapid,  that  we  Ihould  expect,  it  to  be  foon 
complete;  but  it  becomes  in  the  end  a  flow  and  diffi- 
cult procefs.    It  is  rapid  at  firft  ;  it  advances  flowly 
after  birth ;  it  is  not  completed  in  the  human  body 
till  the  twentieth  year ;  it  is  forwarded  by  health 
and  ftrength,  retarded  by  weaknefs  and  difeafe.  In 
fcrofula  it  is  imperfect ;  and  fo  children  become  ric- 
kety, the  bones  foftening  and  fwelling  at  their  heads, 
and  bending  under  the  weight  of  the  body.  And  why 
mould  we  be  furprifed,  that  careleflnefs  of  food  or 
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clothing,  bad  air,  or  languid  health,  fliould  caufe  that 
dreadful  difeafe,  when  more  or  lefs  heat,  during  the 
incubation  of  a  chick,  affects  the  growth  of  its  bones  ; 
when  the  ficknefs  of  a  creature \  during  our  experi- 
ments, protracts  the  growth  of  callus  ;  when,  in  the 
accidents  of  pregnancy,  of  profufe  fuppuration,  or  of 
languid  health,  the  knitting  of  broken  bones  is  delay- 
ed, or  wholly  prevented. 

This  procefs,  fo  difficult  and  flow,  is  affifted  by  eve- 
ry provifion  of  nature.  The  progrefs  of  the  whole  is 
flow,  that  as  long  as  the  body  increafes  in  ftature* 
the  bones  alfb  may  grow  ;  but  it  is  aflifted  in, the  in- 
dividual parts,  where  fome  are  flow  ;  fome  rapid  in 
their  growth  ;  fome  delayed,  as  the  heads  of  joints, 
that  their  bones  may  be  allowed  to  extend  ;  and  others 
haftened,  as  the  pelvis*  that  they  may  acquire  their 
perfect  lize  early  in  life.  Oflification  is  affifted  by  the 
foftnefs  of  the  cartilaginous  bed  in  which  the  bone  is 
formed ;  by  thofe  large  and  permeable  veflels  which 
carry  ealily  the  groffer  parts  of  the  b'ood  ;  by  a  quick 
and  powerful  abforption,  which  all  along  is  modelling 
the  bone  ;  and,  molt  of  all,  by  being  formed  in  detach- 
ed points,  multiplied  and  crowded  together,  wherever 
much  bone  is  required. 

There  Lb  one  central  ring  fir  ft  offified  in  a  long  bone, 
as  of  the  leg  or  arm ;  the  heads  or  ends  of  the  bone 
are  at  firft^mere  cartilage,  but  they  alfo  foon  begin  to 
offify ;  the  body  ftretches  in  a  radiated  form  towards 
either  head ;  the  heads  offifying  each  in  its  centre,  al- 
fo ftretch  towards  the  bone  ;  the  heads  meet  the  body, 
and  join  to  it';  a  thin  cartilage  only  is  interpofed, 
which  grows  gradually  thinner  till  the  twentieth  year, 
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r-nd  then  difappears ;  the  body,  heads,  and  proceffes, 
becoming  one  bone.  In  flat  bones,  as  in  the  {kull, 
oflification  goes  from  one  or  more  central  points,  and 
the  radiated  fibres  meet  the  radii  of  other  oflifying 
points,  or  the  edges  of  the  next  bone.  The  thick 
round  bones  which  form  the  wrift  and  foot,  have  one 
oflification  in  their  centre,  which  is  bounded  by  car- 
tilage all  round.  The  procefles  are  often  diftinct  ofli- 
fications  joined  to  the  bones,  like  their  heads,  and  flow- 
ly  confolidated  with  them  into  firm  bones  *. 

While  the  bone  is  forming,  various  parts,  eflential  to 
its  fyftem,  gradually  rife  into  view.  At  firft,  we  cannot 
in  the  long  bone  perceive  any  heads,  procefles,  cavi- 
ties, or  cells  •,  thefe  parts  are  very  flowly  formed,  and 
are  perfected  only  in  the  adult  bone. 

At  firft,  the  whole  length  of  a  long  bone  is  repre- 
fented  by  a  tranfparent  gelly  ;  where  there  is  no  diftinc- 
tion  of  heads  nor  procefles,  it  is  all  of  one  mafs.  After 
the  red  blood  has  begun  to  tinge  this  cartilage,  the 
oflification  begins,  and  one  ring  is  formed  in  the  mid- 
dle of  the  bone  :  from  this  ring,  the  fibres  ftretch  to- 
wards either  end,  and  flop  there ;  then  it  begins  to 
appear  that  the  heads  and  body  are  diftinct  parts ;  the 
fibres  of  the  growing  bone  have  extended  till  the  car- 
tilage is  annihilated,  and  only  a  fmall  plate  remains,  fe- 
parating  the  knobs  of  the  heads  from  the  long  body 
of  the  bone.  Thus,  there  is  no  diftindlion  betwixt  the 
heads  and  the  body,  while  the  bone  is  cartilaginous ; 
they  begin  to  appear,  as  diftinct  parts,  at  that  ftage  in 
which  the  body  of  the  bone  is  oflified,  and  each  of  the 
 heads 

*  The  proceffes  and  heads  are  named  the  epiphyfis  and  apophyfis 
of  bones. 
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heads  is  beginning  to  form  ;  they  continue  three  dif- 
tinct  bones,  during  all  the  early  part  of  life,  and  are 
ealily  feparated,  by  foaking  the  bone  in  water  ;  when 
they  are  feparated,  there  is  feen  a  rough  hollow  on 
the  furface  of  theepiphyfis,  or  feparated  head,  and  a 
rough  convexity  on  the  end  of  the  body :  they  are 
finally  united  into  one  bone,  about  the  twentieth 
year. 

In  the  original  cartilage,  there  is  no  hollow,  nor  ca- 
vity;  it  is  all  one  folic!  mafs.  When  the  offification  firft 
appears,  the  cavity  of  the  bone  alfo  begins,  and  extends 
with  the  offification.  At  firft,  the  cavity  is  confined 
chiefly  to  the  middle  of  the  bone,  and  extends  very 
fiowly  towards  the  ends.  This  cavity,  in  the  centre 
of  the  bone,  is  at  firft  fmooth,  covered  by  an  inter- 
nal membrane,  containing  the  trunks  and  branchings 
of  the  nutritious  veflels,  which  enter  by  a  great  hole, 
in  the  middle  of  the  bone  ;  and  the  cavity  is  traverfed, 
with  divifions  of  its  lining  membrane,  which,  like  a 
net-work  of  partitions,  conduct  its  branches  to  all  parts 
of  the  internal  furface  of  the  bone  and  its  nets,  or 
melhes,  are  filled  with  a  reddiih  and  ferous  fluid,  in 
the  young  bone,  but  fecrete  and  contain  a  perfect  mar- 
row in  the  adult  bone. 

The  whole  fubftance  of  a  bone  is  not  only  fi- 
brous, as  appears  outwardly,  but  is  truly  lamellated, 
confiiting  of  many  diftindt  and  delicate  plates  of 
bone  ;  which  lie  over  each  other  in  regular  order, 
and  might  fuggeft  the  notion  that  fucceffive  offifica- 
tiona>  of  the  periofteum  form  the  bone.  Thefe  la- 
mellae, or  plates,  are  more  condenfed  and  firmer  to- 
wards the  outer  furface  ;  and  are  more  loofe,  feparate, 
and  fpongy,  towards  the  internal  furface  of  the -bone. : 
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and  it  is  cafily  feen,  during  the  growth  of  a  young 
bone,  that  the  inner  and  more  delicate  plates  are  fe- 
parating  from  the  walls  of  the  bone,  and  receding  to- 
wards its  cavity  ;  and  thefe  plates,  being  again  crofted 
by  fmall  bony  partitions,  form  a  net-work,  or  fpongy 
mafs,  which  fills  the  whole  cavity  of  the  bone.  In  the 
middle  of  the  bone,  the  cavity  is  fmall,  the  walls  are 
thick,  and  have  all  their  bony  plates ;  the  cells  of  net- 
work are  few,  and  large  :  but  towards  the  ends,  the 
bone  fwells  out ;  the  cavity  alfo  is  large,  but  it  is  not 
like  that  in  the  middle,  a  large  tubular  cavity  ;  it  is  fo 
croffed  with  lattice-work,  with  fmall  interfaces  and 
cells,  that  it  feems  all  one  fpongy  mafs  of  bone;  and  fo 
many  of  the  inner  layers  are  feparated,  to  form  this 
profulion  of  cells,  that  the  whole  fubftance  of  the  bone 
has  degenerated  into  this  lattice-work,  leaving  only  a 
thin  outward  fhell*.  This  reticular  form  is  whata- 
natomifts  call  the  cancelli,  lattice- work,  net- work,  or 
alveolar  part  of  the  bone  \  it  is  lined  throughout  with 
one  delicate  membrane  ;  and  inward  partitions  of  the 
fame  lining  membrane  cover  each  divifion  of  the  lat- 
tice-work, forming  each  cell  into  a  diftinct  cavity. 
In  thefe  cavities  or  cells  the  marrow  is  fecreted.  The 
fecretion  is  thin  and  bloody  in  children  ;  it  thickens  as 
we  advance  in  years ;  it  is  a  folid  oil,  or  marrow,  in 
the  adult.  The  marrow  is  firmer,  and  more  perfect  in 

the 

*  That  it  is  merely  an  expanlion  of  the  layers  that  forms  the 
cancelli,  and  a  mere  fwelling  and  fponginefs  of  the  fame  quantity 
of  bony  fubitance,  that  makes  the  ends  fo  much  thicker  than  the 
middle,  is  proved  by  this,  that  an  inch  of  the  fmaller  bony  tube, 
cut  from  the  middle,  weighs  equally  with  an  inch  of  the  large 
fpongy  tube,  cut  out  from  the  ends. 
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the  middle  of  the  bone ;  more  thin  and  ferous  to- 
wards the  fpongy  ends.  The  whole  mafs,  when  fha- 
ken  out  of  the  bone,  is  like  a  bunch  of  grapes,  each 
hanging  by  its  llalk.  The  globules,  when  feen  with 
the  microfcope,  are  neat,  round,  and  white,  feeming 
like  fmall  pearls,  and  each  ftalk  is  feen  to  be  a  fmall 
artery,  which  comes  along  the  membrane  of  the  can- 
celli,  fpreads  its  branches  beautifully  on  the  furface  of 
the  bag,  and  ferves  to  fecrete  the  marrow,  each  fmall 
twig  of  artery  filling  its  peculiar  cell.  To  this,  an  old 
anatomift  added,  that  they  had  their  contractile  power, 
like  the  urinary  bladder,  for  expelling  their  contents  ; 
that  they  fqueezed  their  marrow,  by  channels  of  com- 
munication, through  and  among  the  bony  layers ;  and 
that  their  oil  exuded  into  the  joint,  by  nearly  the  fame 
mechanifm  by  which  it  got  into  the  fubftance  of  the 
bone. 

While  the  conftitution  of  a  bone  was  not  at  all  un- 
derftood,  anatomifts  noted  with  particular  care,  every 
trifling  peculiarity,  in  the  forms  or  connections  of  its. 
parts,  and  thefe  lamellae  attracted  particular  notice. 
That  a  bone  is  formed  in  fucceflive  plates,  is  eafily 
feen,  as  in  whalebone  ;  or  in  the  horns  and  bones 
of  the  larger  animals  ;  in  church-yard  bones,  which 
have  been  long  buried,  or  long  expofed  to  the  air. 
It  is  demonftrated  by  a  careful  picking,  and  fepa- 
ration  of  the  fcales,  in  a  young  bone,  or  by  burn- 
ing a  bone,  which  melts  and  con  fumes  its  gelly,  and 
leaves  the  bony  parts  entire.  It  is  feen  in  the  com- 
mon difeafes  of  bones ;  for  they  caft  off  by  fucceflive 
plates,  or  leaves,  whence  the  procefs  is  named  ex- 
foliation j  and  one  plate  is  thoroughly  fpoiled  and  caft 
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off,  whjlft  another  is  entire,  and  found.  Malpighi 
had  firft  obi'erved  the  lamellated  ftructure  of  bones, 
likening  them  to  the  leaves  of  a  book.  Gu^iiardi,  who, 
like  Hippocrates,  went  among  the  burial  places  of  the 
city,  to  obferve  the  bones  there,  found  in  a  tomb, 
where  the  bones  had  been  long  expofed,  a  Ikull,  the  os 
n  ontis  of  which  he  could  difTect  into  many  layers,  with 
the  point  of  a  pin.  He  afterwards  found  various  bones, 
from  all  parts  of  the  body,  thus  decompofed  ;  and  he 
added  to  the  doctrine  of  plates,  that  they  were  held  to- 
gether by  minute  procelTes,  which,  going  from  plate 
to  plate,  performed  the  offices  of  nails :  Thefe  appear- 
ed to  his  imagination  to  be  of  four  kinds,  ftraight  and 
inclined  nails,  crooked  or  hook-like,  and  fome  with 
fmall  round  heads,  of  the  forms  of  bolts  or  pins*. 

Another  notable  difcovery,  was  the  ufe  of  the  holes 
which  are  very  ealily  feen  through  the  fubltance  of 
bones,  and  among  their  plates.  They  are,  indeed,  no 
more  than  the  channels  by  which  the  v  efTelspafs  into  the 
bones;  but  the  older  anatomifts  imagined  them  to  be 
l\ill  more  important,  allowing  the  marrow  to  trail  fudo 
through  all  the  fubftance  of  the  bone,  and  keep  it  ffoft. 
Now  this  notion,  of  lubricating  the  earthy  parts  of  a 
bone,  like  the  common  talk  about  fomentations  to  the  in- 
ternal parts  of  the  body,  is  very  mechanical,  and  very 
ignorant  ;  for  the  internal  parts  of  the  body,  are  both 
hot  and  moilt  of  themfelves,  and  neither  heat  nor  moi- 
iture  can  reach  them  from  without :  the  bone  is  al- 
ready fully  watered  with  arteries  ;  it  is  moilt  in  itfelf, 
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*  Thcfc  nails,  which  Gagliardi  imagined,  were  no  more  than  the 
little  irregularities,  rifings,  and  hollows  of  the  adjoining  plates,  hy 
which  they  are  conne&cd. 
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and  cannot  be  further  moiftened  nor  lubricated,  unlefs 
by  a  fuller  and  quicker  circulation  of  its  blood.  It 
mull  be  preferved  by  that  moifture  a'one  which  exifls 
in  its  fubftance,  and  mull  depend  for  its  confidence 
upon  its  own  conftitution  ;  upon  the  due  mixing  up  of 
its  gluten  and  earth.  Every  part  is  preferved  in  its 
due  confiftence  by  the  vefiels  which  form  its  fubfift- 
ence;  and  I  fhould  no  more  fuppofe  fat  neceflary  for 
preferving  the  moiftnefs  of  a  bone,  than  for  prevent- 
ing brittlenefs  in  the  eye.  This  marrow  is,  perhaps, 
more  an  accidental  depofition,  than  we  at  firft  fight 
believe.  We  indeed  find  in  it  fuch  a  regularity  of 
ftrudlure,  as  feems  to  indicate  fome  very  particular  ufe; 
but  we  find  exactly  the  fame  flructure  in  the  common 
fat  of  the  body.  When,  as  we  advance  in  years,  more 
fat  is  depofited  in  the  omentum,  or  round  the  heart, 
we  cannot  entertain  the  abfurd  notion  of  fat  being 
needed  in  our  old  age,  to  lubricate  the  bowels  or  the 
heart ;  no  more  is  the  marrow  (which  is  not  found  m 
the  child),  accumulated  in  old  age  for  preventing  brit- 
tlenefs of  the  bones. 

The  blood  vefiels  of  a  bone  are  large,  in  proportion 
to  the  mafs  of  the  bone  :  For  firft  one  great  trunk  en- 
ters commonly  about  the  middle  of  the  bone,  as  in  the 
thigh-bone,  leg  or  arm,  and  is  called  the  nutritious  or 
medullary  artery :  it  penetrates  into  the  central  cavity 
ofthe  bone,fpreads  upwards  and  downwards,  fupplying 
all  the  fubftance  ofthe  bone  itfelf,  and  giving  thole 
delicate  arteries  which  fecrete  the  marrow.  Other, 
arteries  enter  from  without,  at  the  fpongy  ends  of  the 
bones,  where  the  holes  are  not  vifible  only,  but  very 
large  inxthc  adult ;  partiqularly  large  arteries  enter  in- 
to 
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to  the  heads  of  the  bones,  as  of  the  (boulder,  or  of  the 
thigh-bones ;  and  there  the  periofteum  adheres  very 
(Irongly  :  and  every  where  on  its  furface  the  bone  is 
fupplicd  by  numerous  vefTels  from  the  periofteum  (and 
this  ieems,  indeed,  to  be  the  chief  ufe  of  that  mem- 
berane);  fo  that  in  tearing  off  the  periofteum,  the  fur- 
face  of  the  membrane,  and  of  the  bone,  are  feen  co- 
vered with  bloody  points  ;  all  the  velTels  are  conduct- 
ed to  the  l'ubftance  of  the  bone  by  its  two  membranes  : 
the  internal  vefTels  by  the  membrane  which  lines  the 
cavity,  and  which  is  known  by  the  abfurd  name  of  in- 
ternal perioiteurn ;  the  external  one  by  the  outer 
membrane,  the  proper  or  external  periofteum. 

The  internal  periofteum  is  that  membrane  which 
farrounds  the  marrow,  and  in  the  bags  of  which  the 
marrow  is  formed  and  contained.  It  is  more  connect- 
ed with  the  fat,  than  with  the  bone  ;  and  in  animals, 
can  be  drawn  out  entire  from  the  cavity  of  the  bone ; 
but  its  chief  ufe  is  to  conduct  the  vefTels  which  are  to 
enter  into  the  fubftance  of  the  bone  ;  and  this  con- 
nection and  office  is  fo  eflential  to  the  life  and  health 
of  the  bone,  that  the  fpina  ventofa,  or  fcrophulous  bone, 
is  merely  a  failure  of  the  internal  circulation,  a  total 
corruption  of  the  marrow,  and  a  confequent  lofs  of  the 
medullary  vefTels  ;  by  which  the  whole  bone  dies,  is 
thrown  out  by  nature,  or  more  frequently  the  limb  mull 
be  cut  off.  The  fame  effect  is  produced  in  our  experi- 
ments, where,  by  piercing  into  the  medullary  cavity, 
and  deftroying  the  marrow,  the  fhaft  of  the  bone  dies, 
while  the  heads  and  procefles  live,  merely  becauie  they 
are  fupplied  more  fully  by  their  external  vefTels. 

The  periofteum,  which  was  once  referred  to  the  du- 

Da  ra 


23 


OF  tfeB  FORMATION 


ra  mater,  is  merely  condenfed  cellular  fubftance ;  of 
which  kind  of  matter  we  now  trace  many  varied  forms 
and  ufes  ;  for,  fo  clofe  is  the  conned  ion  of  the  peri- 
ofteum, tendons,  ligaments,  fafcias,  and  burfe,  and  fo 
much  are  thefe  parts  alike  in  their  nature  and  proper- 
ties, that  we  reckon  them  but  as  varied  forms  of  one 
common  fubftance,  fervingfor  various  ufes  in  different 
parts.  The  periofteum  confifts  of  many  layers,  accu- 
mulated and  condenfed  one  above  another:  it  adheres 
to  the  body  of  the  bone  by  fmall  points  or  procelfes, 
which  dive  into  the  fubftance  of  the  outer  layer,  giving 
a  firmadhefion  to  it,  fo  that  it  may  bear  the  pulling  of  the 
great  tendons,  which  are  fixed  rather  into  the  peri- 
ofteum,  than  into  the  bone  *.  It  is  alfo  connected  with 
the  bone,  by  innumerable  veffels.  It  is  not  in  itfelf 
vafcular ;  but  it  is  the  medium  by  which  velTels  are 
tranfmitted  to  the  bone  ;  and  our  injections  do  not  ea- 
fily  colour  the  periofteum  itfelf,  while  they  make  the 
bone  which  belongs  to  it  thoroughly  red.  The  layers 
of  the  periofteum  neareft  to  the  bone,  are  condenfed  and 
ftro»g,  and  take  a  ftrong  adheiion  to  the  bone,  that 
the  velTels  may  be  tranfmitted  fafely,  and  the  fibres 
of  this  inner  layer  follow  the  longitudinal  directions 
of  the  bony  fibres.  The  periofteum  is  loofer  in  its  tex- 
ture outwardly,  where  it  is  reticulated  and  lax,  chan- 
ging imperceptibly  into  the  common  cellular  fubftance. 
There  the  fibres  of  the  periofteum  affumc  the  direc- 
tions 

*  It  would  appear  that  the  arteries  are  convertible  through  time 
into  thefe  tooth-like  proceffes,  by  which  the  periolteum  is  fixed 
into  the  bone ;  for  in  youth,  the  veffels  are  numerous,  the  adhe- 
fion  flight,  and  the  feparation  bloody  ;  but  in  the  older  fubjedt, 
the  feparation  is  more  difficult,  and  lefs  Wood  is  feen. 
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tions  of  the  mufcles,  tendons,  or  other  parts  which  rim 
over  it.  The  office  of  the  periofteum  is  not  to  generate 
bone  5  and  therefore  it  adheres  but  ilightly  to  the  grow- 
ing bone :  It  is  to  nourim  the  external  plates  3  and 
therefore  as  the  bone  grows,  and  as  the  external  platea 
are  further  removed  from  the  medullary  venels,  the 
adhefion  of  the  periofteum  becomes  clofer,  its  arteries 
are  enlarged,  and  the  dependence  of  the  outer  layers 
on  the  periofteum  is  as  well  proved  as  the  dependence 
of  the  body  of  the  bone  upon  its  medullary  artery; 
for  as  piercing  the  medulla  kills  the  whole  bone, 
hurting  the  periofteum  kills  the  outer  layers  of  the 
bone.  Any  accident  which  robs  the  bone  of  its  pe- 
riofteum has  this  efFecl; ;  accidental  wounds  of  the 
periofteum,  deep  ulcers  of  the  foft  parts,  as  on  the  fhin, 
the  beating  of  aneurifms,  the  growth  of  tumors,  the 
preflure  even  of  any  external  body,  will,  by  hurting  the 
periofteum,  caufe  exfoliation,  which  is,  in  plain  terms, 
the  death  of  the  external  layer,  by  the  injury  of  the 
outward  velTels ;  and  an  active  inflammation  of  the 
deeper  layers,  which  being  fully  nourilhed  by  the  in- 
ternal arteries,  inflame,  fwell,  become  porous  andfpon- 
gy,  form  granulations,  and  tbel'e  granulations  pufh  off 
the  mortified  plate,  and  form  themfelves  into  new- 
bone,  which  fupplies  its  place. 

The  cartilages  are  alio  part  of  the  living  fyftem  of 
the  bone  :  and  we  lee  too  well,  in  the  queftion  of  the 
bones  themfelves,  how  unphiloiophical  it  muft  be,  to 
deny  organization  and  feeling  to  any  part  of  the  living 
body,  however  dead  or  infulated  it  may  appear ;  for 
every  part  has  its  degree  of  life  :  the  eye,  the  Ikin,  the 
flelh,  the  tendons,  and  the  bones,  have  fuccellive  de- 
grees 
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grees  of  feeling  and  circulation.  We  fee,  that  where 
even  the  loweft  of  thefe,  the  bone,  is  deprived  of  its 
fmall  portion  of  life,  it  becomes  a  foreign  body,  and  is 
thrown  off  from  the  healthy  parts,  as  a  gangrened 
limb  is  feparated  from  the  found  body  ;  and  we  fpeak 
as  familiarly  of  the  death  of  a  bone,  as  of  the  gangrene 
of  loft  parts.  How,  then,  lhould  we  deny  organization 
and  life  to  the  cartilages,  though  furely,  in  refped  of 
feeling,  they  mult  ftand  in  the  very  laft  degree  ? 

The  periofteum  goes,  from  the  bone  over  the  furface 
of  the  cartilage  alfo,  where  it  is  named  perichondrium  : 
It  flill.  preferves  its  own  vafcular  nature  ;  the  veffels 
can  be  inje&ed  ;  and  it  is  not  to  be  believed  that  the 
perichondrium  has  thefe  velTels,  without  communica- 
ting them  to  the.  cartilage  to  which  it  belongs.  We 
fee  red  arteries  in  the  centre  of  an  offifying  cartilage; 
and  therefore  we  know  that  the  trunk  of  the  artery 
may  be  red,  as  in  the  offifying  part  of  the  cartilage, 
and  yet  the  extremity  of  the  fame  artery  be  pellucid, 
as  in  the  unofTified  part.  Since  veffels  run  through 
the  cartilage  to  generate  bone,  we  cannot,  in  reafon, 
fuppofe  that  thefe  veffels  are  produced  in  the  inftant 
in  which  they  appear :  They  had  exifted  before  ;  they 
are  but  dilated  now;  the  incrcafing  aclion  dilates  them, 
and  the  dilatation  makes  them  red  :  this  enables  them, 
to  fecrete  bone,  and,  in  many  cafes,  as  in  the  acciden- 
tal joint  formed  by  a  frafture  ill  cared  for,  we  can,  by 
paring  the  cartilage,  let  the  veffels  free  again,  and  make 
them  begin  to  fecrete. 

Wherever  we  find  a  vafcular  membrane  furround- 
ing  and  nourifhing  any  part,  as  the  vitreous  or  cry- 
ftalline  humours  in  the  eye,  we  muft  not  fuppofe 
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that  fuch  are  infulated  parts,  maintained  there  by- 
mere  adhejion  ;  but  mud  confider  them  as  parts  re- 
gularly organized,  their  vafcular  membrane  being  part 
of  their  living  fyftem  ;  and  though  the  tranfparent 
humours  of  the  eye,  the  cartilages  and  ligaments  over 
all  the  body,  and  all  the  fyftem  of  the  bones,  have  been 
eonfidered  as  mere  concretes,  and  infulated  parts,  they 
are  now  known  to  be  regular  parts  of  the  living  whole. 
The  cartilages  have  no  very  active  circulation  ;  it  is 
fuch  as  to  keep  them  in  life,  but  not  fo  active  as  to  en- 
danger inflammation  ;  in  the  continual  fliocks  which 
they  muft  endure,  their  feeling  muft  be  very  obfcure, 
for  feeling  alfo  would  have  been  inconfiftent  with 
their  offices,  which  is  to  cover  and  defend  the  bones ; 
to  yield  to  the  weight  of  the  body,  and  to  reftore  them- 
felves  when  that  weight  is  removed  ;  to  bear  all  the 
mocks  of  leaps  or  falls ;  to  perform  all  the  motions  of 
the  body,  and  the  continual  workings  of  the  joints, 
where  they  rub,  and  even  grate  upon  each  other, 
without  danger  or  pain. 

We  now  underftand  the  conftitution  of  a  bone,  and 
can  compare  it  fairly  with  the  foft  parts  in  vafcularity, 
and  in  feeling ;  in  quicknefs  of  abforption  ;  in  the 
regular  fupply  of  blood  necefiary  to  the  life  of  the 
bony  fyftem  ;  in  the  certain  death  of  a  bone,  when 
deprived  of  blood  by  any  injury  of  its  marrow,  or  of 
its  periofteum,  as  a  limb  dies  of  gangrene,  when  its 
arteries  are  cut  or  tied  ;  in  the  continual  action  of  its 
abforbents,  forming  its  cavity,  ihaping  its  procelTes 
and  heads,  keeping  it  found  and  in  good  health,  and 
regulating  the  degree  of  bony  matter,  that  the  com- 
pofition  may  neither  be  too  brittle  npr  too  foft.  From 
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this  conftitution  of  a  bone,  we  can  eafily  forefee  how 
the  callus  for  uniting  broken  bones  muft  be  formed  ; 
not  by  a  mere  coagulation  of  extravafated  juice,  but 
by  a  new  organization  refembling  the  original  bone. 

The  primordium  of  all  the  parts  of  the  body  is  a 
thin  gelatinous  mucus,  in  which  the  forms  of  the 
parts  are  laid ;  and  the  preparation  for  healing  wounds, 
and  for  every  new  part  that  needs  to  be  formed,  is  a 
fecfetion  of  mucus  which  is  foon  animated  by  veffels 
coming  into  it  from  every  point.  In  every  external 
wound,  in  every  internal  inflammation,  wherever  ex- 
ternal parts  are  to  be  healed,  or  internal  vifcera  are 
about  to  adhere,  a  mucous  matter  is  fecreted,  which 
ferves  as  a  bed  or  nidus,  in  which  the  veffels  fpread 
*from  point  to  point,  till  the  mucus  is  animalized  and 
converted  into  a  membrane  :  And  thus  the  heart,  the 
interlines,  the  tefticle,  and  other  parts,  adhere  by  in- 
flammation to  the  coats  which  furround  them,  and 
which  are  naturally  loofe.  It  is  a  mucus  of  the  fame 
form  which  unites  the  ends  of  a  broken  bone  and,  by 
breaking  the  bones  of  animals,  and  attending  to  the 
progrefs  of  the  callus,  we  find  firft  a  thin  mucus ;  then 
that  thickened  into  a  tranfparent  gelly  ;  that  gelly 
growing  vafcular,  and  thefe  vefTels  gradually  depofit- 
ing  nuclei  of  offification  in  the  centre  of  the  mafs ;  and 
by  madder,  or  by  fine  injections,  we  can  make  the  gelly 
appear  vafcular,  and  the  nuclei  of  offification  quite  red. 
The  colours  of  our  injections  begin  to  tinge  the  carti- 
lage as  it  begins  to  offify,  and  as  foon  as  the  offifica- 
tion is  general,  it  receives  a  general  tinge. 

Now  when  we  find  the  fubftance  of  the  oldeft  bone 
thus  full  of  veffels,  why  mould  we  doubt  of  its  being 
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able,  from  its  own  peculiar  veflels,  to  heal  a  breach, 
or  to  repair  any  lofs  ?  We  have  no  reafon  to  refer 
the  generation  of  callus  to  the  marrow,  to  the  peri- 
ofteum, nor  to  the  fubftance  of  the  bone  itfelf ;  for 
they  are  but  parts  of  the  common  fyftem  of  a  bone  ; 
and  each  part  of  this  fyftem  is  of  itfelf  capable  of  re- 
generating the  whole.  How  little  the  conftitution  of 
a  bone  has  been  underftood,  we  may  know  from  the 
ftrange  debates  which  have  fubfifted  fo  long  about 
the  proper  organ  for  generating  callus.  Some  have 
pronounced  it  to  be  the  periofteum  ;  others  the  me- 
dullary veftel,  and  internal  membrane  ;  others  the  fub- 
ilance  of  the  bone  itfelf:  but  I  have  besn  employed 
in  explaining,  that  not  only  any  part  of  the  bone, 
periofteum,  or  marrow,  but  even  any  artery  in  all 
the  fyftem,  may  affume  that  aciion  which  generates 
bone.  In  the  heat  of  this  difpute,  one  of  the  molt 
eminent  anatomifts  produced  a  difeafed  bone,  where 
a  new  bone  had  been  formed  furrounding  a  carious 
one,  and  the  fpoiled  bone  rattled  within  the  cavity  of 
the  found  one.  Here  we  mould  have  been  ready  to  pro- 
nounce, that  bone  could  be  formed  by  the  periofteum 
alone.  But  prefently  another  anatomift  produced  the 
very  reverfe,  viz.  a  found  young  bone,  forming  in 
the  hollow  cylinder  of  a  bone  which  had  been  long 
dead  ;  where,  of  courfe,  the  callous  matter  muft  have 
been  poured  into  the  empty  cavity  of  the  fpoiled  bone, 
from  the  ends  which  ftiil  remained  found,  or  muft 
have  been  fecreted  by  the  medullary  veflels.  But  the 
truth  is,  that  callus  may  be  thus  produced  from  any 
part  of  the  fyftem  of  a  bone ;  from  its  periofteum, 
from  its  medulla,  or  from  the  fubftance  of  the  bone 
Vol.  I.  E  jtfelf. 
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itfelf.  If  we  pierce  the  bone  of  any  animal,  and  cle- 
ftroy  the  marrow,  the  old  bone  dies,  and  a  new  one 
is  formed  from  the  periofteum  :  if  we  kill  the  creature 
foon,  we  find  the  new  bone  to  be  a  mere  fecretion 
from  the  inner  furface  of  the  periofteum  ;  and  if  we 
wait  the  completion  of  the  procefs,  we  find  the  new 
bone  beautiful,  white,  ealily  injected,  and  thick,  loofe 
in  its  texture,  and  vafcular  and  bloody,  but  ftill  firm 
enough  for  the  animal  to  walk  upon  ;  and  in  the 
heart  of  it,  we  find  the  old  bone  dead  and  black.  If 
we  reverfe  this  operation,  and  deftroy  the  periofteum 
only,  leaving  the  nutritious  veffels  entire,  then  the 
new  bone  is  formed  frefh  and  vafcular  by  the  medul- 
lary veffels,  and  the  old  one  furrounds  it  quite  black 
and  dead  ;  and  in  fractures  of  the  patella,  or  knee-pan, 
where  there  are  no  medullary  vefTels,  the  pieces  are 
united  by  a  callus,  which  is  fecreted  from  the  vefTels 
of  the  bone  itfelf. 

The  difeafes  of  the  bones  are  the  moft  frequent  in 
furgery  \  and  it  is  impoffible  to  exprefs  how  much  the 
furgeon  is  concerned  in  obtaining  true  ideas  of  the 
ltruct.ure,  conflitution,  and  difeafes  of  bones  ;  how  te- 
dious, how  painful,  and  how  loathibme  thefe  difeafes 
are ;  how  often  the  patient  muft  lofe  his  limb,  or  en- 
danger his  life  ;  how  very  ufeful  art  is  ;  but,  above  all, 
what  wonders  nature  daily  performs  in  recovering 
bones  from  their  difeafed  ftate. 


CHAP. 


CHAP.  II. 


OF  THE  SKULL  IN  GENERAL  THE  BONES  OF  WHICH  IT 

IS  COMPOSED  THEIR  TABLES  DIPLOE  SUTURES  

THEIR  ORIGINAL  CONDITION,  AND  THEIR  PERFECT 
FORM,  REPRESENTED  AND  EXPLAINED. 

hile  the  bones  in  general  ferve  as  a  bails  for  the 
foft  parts,  and  for  fupporting  and  directing  the  mo- 
tions of  the  body,  certain  bones  have  a  higher  ufe  in 
containing  thofe  organs  whole  offices  are  the  raoft  ef- 
fential  to  life.  The  fkull  defends  the  brain  ;  the  ribs 
and  fternum  defend  the  heart  and  lungs ;  the  fpine 
contains  that  prolongation  of  the  brain  which  gives 
out  nerves  to  all  the  body  :  and  the  injuries  of  each  of 
thefe  are  important  in  proportion  to  the  value  of  thofe 
parts  which  they  contain. 

How  much  the  ltudent  is  interefted  in  obtaining  a 
correct  and  perfect  knowledge  of  the  Ikull,  he  mult 
learn  by  flow  degrees.  For  the  anatomy  of  the  ikull 
is  not  important  in  itfelf  only  ;  it  provides  for  a  more 
accurate  knowledge  of  the  brain  ;  explains,  in  fome 
degree,  the  organs  of  fenfe  ;  inlrructs  us  in  all  thofe 
accidents  of  the  head  which  are  fo  often  fatal,  and  fo 
©ften  require  the  boldeft  of  all  our  operations.  The 
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marks  which  we  take  of  the  Ikull,  record  the  en- 
trance of  arteries ;  the  exit  of  veins  and  nerves.  ;  the 
places  and  ufes  of  thofe  mufcles  which  move  the  jaws, 
the  throat,  the  fpine.  Indeed,  in  all  the  human  body, 
there  is  not  found  fo  complicated  and  difficult  a  ftudy, 
as  this  anatomy  of  the  head  ;  and  if  this  fatiguing  ftu- 
dy  can  be  at  all  relieved,  it  mud  be  by  firft  eftablifh- 
ing  a  very  regular  and  orderly  demonstration  of  the. 
Ikull. 

For  this  end,  we  duTinguiih  the  face,  where  the  ir- 
regular furface  is  compofed  of  many  fmall  bones,  from; 
the  cranium  or  Ikull-cap,  where  a  few  broad  and  flat 
ihaped  bones  form  the  covering  of  the  brain.  It  is 
thefe  chiefly  which  inclofe  and  defend  the  brain, 
which  are  expofed  to  injuries,  and  are  the  fubjecl  of 
operation.  In  is  thefe  alfo  that  tranfmit  the  nerves. 
So  that  the  cranium  is  equally  the  object  of  attention 
with  the  anatomift  and  with  the  furgeon. 

All  the  bones  of  the  cranium  are  of  a  flattened 
form,  confifting  of  two  tables,  and  an  intermediate  di- 
ploe,  which  anfvvers  to  the  cancelli,  of  other  bones. 
The  tables  of  the  ikull  are  two  flat  and  even  plates  of 
bone  :  the  external  is  thought  to  be  thicker,  more 
fpongy,  lefs  ealily  broken  ;  the  thinner  table,  again,  is 
denfe,  thin  and  brittle^  very  eafily  broken,  and  isfome- 
times  fractured,  while  the  external  table  remains  en- 
tire :  Thence  it  is  named  tabula  vitrea,  or  the  glaliy  ta- 
ble. Thefe  tables  are  parted  from  each  other  by  the 
diftance  of  a  few  lines* ;  and  this  fpace  is  filled  up  with 
  the 

*  In  anatomy  there  is  occafiou  in  almoit  every  defcription,  for  a  feale 
of  fmaller  parts.    The  French  divide  their  inch  into  twelve  parts,  each 
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the  diploe,  or  cancelli.    The  cancelli,  or  lattice  work, 
is  a  net  of  membranes,  covered  with  veffels,  partly  for 
fecrcting  marrow,  and  partly  for  nourifhing  the  bone  > 
and  by  the  dura  mater  adhering  to  the  internal  fur- 
face,  and  fending  in  arteries,  which  enter  into  the  can-  . 
celli  by  paffing  through  the  fubftance  of  the  bone, 
and  by  the  pericranium  covering  the  external  plate, 
and  giving  veffels  from  without,  which  alfo  enter  into 
the  bone,  the  whole  is  connected  into  one  fyftem  of 
veffels.    The  pericranium,  dura  mater,  and  (kull,  de- 
pend fo  entirely,  one  upon  the  other,  and  are  fo  fairly 
parts  of  the  fame  fyffem  of  veffels,  that  an  injury  of 
the  pericranium  fpoils  the  bone ;  feparates  the  dura 
mater,  and  caufes  effuiion  upon  the  brain  ;  a  fepara- 
tion  of  the  dura  inciter  is,  in  like  manner,  followed  by 
feparation  of  the  pericranium,  which  had  been  found 
and  unhurt ;  and  every  difcafeof  the  cancelli,  or  fub- 
ftance of  the  bone,  is  communicated  both  ways  ;  in- 
ward to  the  brain,  fo  as  to  occafion  very  imminent  dan- 
ger ;  outwards  towards  the  integuments,  fo  as  to  warn 
us  that  there  is  difeafe.    The  general  thicknefs  of  the 
{kull,  and  the  natural  order  of  two  tables,  and  an  in- 
termediate diploe,  is  very  regular,  in  all  the  upper  parts 
of  the  head.    In  perforating  with  the  trepan,  we  firft 
cut  with  more  labour,  through  the  external  table ; 
when  we  arrive  at  the  cancelli,  there  is  lefs  reliftance, 
the  inurnment  moves  with  eafe ;  there  is  a  change  of 
found,  and  blood  comes  from  the  tearing  of  thefe  vef- 
fels, which  run  in  the  cancelli,  betwixt  the  tables  of  the 
fkull.    Surgeons  thought  themfelves  fo  well  allured  of 

■   thefe 

of  which  is  a  line.  The  French  line,  or  twelfth  of  an  inch,  is  a  mea- 
fure  which  I  fhall  often  have  occafion  to  ufe. 
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thefe  marks,  that,  it  became  a  rule,  to  cut  freely,  and 
quickly,  through  the  outer  table;  to  expect  the  change 
of  found,  and  the  flow  of  blood,  as  marks  of  having 
reached  the  cancelli ;  and  then  to  cut  more  deliberate- 
ly; and  flowly,  through  the  inner  table  of  the  fkull. 
But  this  mows  an  indifcreet  hurry,  and  unpardonable 
rafhnefs  in  operation.  The  patient,  during  this  faw- 
ing  of  the  fkull,  is  fuffering  neither  danger  nor  pain  ; 
and  many  additional  reafons  lead  us  to  refufe,  altoge- 
ther, this  rule  of  practice.  For  the  fkull  of  a  child 
confifts  properly  of  one  table  only  ;  or  tables  are  not 
yet  diftingui med,  nor  the  cancelli  formed  :  In  youth, 
the  fkull  has  its  proper  arrangement  of  cancelli  and 
tables  ;  but  Mill,  with  fuch  irregularities,  and  excep- 
tions, as  make  a  hurried  operation  unfafe  :  In  old  age, 
the  fkull  declines  towards  its  original  condition  ;  the 
cancelli  are  obliterated;  the  tables  approach  each  other, 
or  are  clofed  and  condenfed  into  one ;  the  fkull  be- 
comes irregularly  thick,  at  fome  points,  and  at  others 
thin,  or  almoft  tranfparent : — fo  that  there  can  hardly 
be  named  any  period  of  life,  in  which  this  operation 
may  be  performed  quickly,  and  fafely  at  once.  But, 
befides  this  gradual  progrefs  of  a  bone,  increafing  in 
thicknefs  and  regularity  as  life  advances,  and  grow- 
ing irregular  and  thinner  in  the  decline  of  life,  we  find 
dangerous  irregularities,  even  in  younger  fkulls.  There 
are  often  at  uncertain  diftances,  upon  the  internal  fur- 
face  of  the  fkull,  hollows  and  defects  of  the  internal 
table,  deep  pits,  or  foveas,  as  they  are  called,  produced 
perhaps  by  the  impreffions  of  contorted  veins.  Thefe 
foveas  increafe  in  fize  and  in  number  as  we  decline  in 
life ;  they  are  more  frequent  on  the  inner  furfaces  of 

the 
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the  parietal  and  frontal  bones ;  fo  that  in  thofe  places 
where  the  Ikull  Ihould  be  moil  regular,  we  are  never 
lure,  and  muft,  even  in  the  fafeft  places,  perforate  gra- 
dually and  flowly. 

BONES. — The  bones  of  which  the  cranium,  or  Ikull- 
cap,  is  formed,  are  eight  in  number,  i.  The  frontal- 
bone,  or  bone  of  the  forehead,  forms  the  upper  and  fore 
part  of  the  head, — extends  a  little  towards  the  temples, 
and  forms  alfo  the  upper  part  of  the  focket  for  the  eye. 
i.  The  parietal  bones,  are  the  two  large  and  flat 
bones  which  form  all  the  lides,  and  upper  part  of  the 
head;  and  are  named  parietalia,  as  they  are  the  walls 
or  fides  of  the  cranium.  3.  The  os  occipitis,  is  na- 
med from  its  forming  all  the  occiput  or  back  of  the 
head  ;  though  much  of  this  bone  lies  in  the  neck,  and 
is  hidden  in  the  bafis  of  the  Ikull.  4.  The  ossa  tem- 
pokum  form  the  lower  parts  of  the  fides'  of  the  crani- 
um :  they  are  called  temporal,  from  the  hair  that  co- 
vers them  being  the  firlt  to  turn  grey,  marking  the 
time  of  life.  5.  The  os  tethmoides,  and,  6.  the  os 
sphenoides,  are  quite  hidden  in  the  bafis  of  the  Ikull : 
they  are  very  irregular  and  very  difficultly  defcribed, 
or  explained.  The  0$  J£thmoides,  is  a  final!  fquare 
bone,  hollow,  and  with  many  cells  in  it  a  it  hangs  over 
the  nofe,  and  constitutes  a  great  and  important  part  of 
that  organ,  and  at  the  fame  time  fupports  the  brain. 
The  olfactory  nerves,  by  palling  through  it  at  many 
points,  perforate  it  like  a  fieve  ;  and  it  takes  its  name 
from  this  perforated,  or  aethmoid  plate.  The  os  sphe- 
noides, is  larger  and  more  irregular  ftill ;  placed  fur- 
ther back ;  locked  in  betwixt  the  occipital  and  aeth- 
moidal  bones ;  lies  over  the  top  of  the  throat,  fo  that 
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its  proceffes  form  the  back  of  the  noftrils  and  roof  of 
the  mouth  ;  and  it  is  fo  placed,  as  to  fupport  the  very 
centre  of  the  brain,  and  tranfmit  almoft  all  its  nerves. 

SUTURES.— All  thefe  bones  are  joined  together  by 
feams,  which,  from  their  indented,  or  dove- tailed  ap- 
pearance, are  named  futures 

i.  The  coronal  suture,  is  that  which  joins  the 
frontal  to  the  parietal  bones ;  extends  almoft  diredlly 
acrofs  the  head,  from  ear  to  ear ;  defcends  behind  the 
eye,  into  the  deep  part  of  the  temple  ;  and  there  lo- 
fing  its  ferrated  appearance,  becomes  like  the  fquamous 
or  icaly  future,  which  joins  the  temporal  bones.  It  is 
named  coronal,  becaufe  the  ancients  wore  their  gar- 
lands on  this  part  of  the  head.  But  the  future  had 
been  better  intitled  to  this  name,  had  it  furrounded 
the  head,  than  as  it  croiTes  it. 

i.  The  lambdoidal  suture,  is  that  which  joins 
the  parietals,  to  the  occipital  bone.  It  begins  behind 
the  one  ear,  afcends  and  arches  over  the  occiput,  and 
defcends  behind  the  other  ear.  It  thus  ftrides  over 
the  occiput,  in  a  form  fomewhat  refembling  the  letter 
lambda  (a)  of  the  Greeks ;  whence  its  name. 
«  3.  The  sagittal  suture,  joins  the  parietal  bones  to 
each  other;  runs  on  the  very  top  of  the  head ;  extends 
forwards  from  the  lambdoidal  future,  till  it  touches,  or 
fometimes  pafTes,  the  coronal  future ;  and  from  lying 
betwixt  thefe  two  futures,  like  an  arrow  betwixt  the 
firing  and  the  bow,  it  has  been  named  fagittal. 

4.  The  temporal  sutures,  join  the  temporal  bones 
to  the  parietal,  occipital,  and  frontal  bones;  the  fphe- 
noid  bone  alfo  enters  into  the  temporal  future,  juft 
behind  the  eye.    The  temporal  future  makes  an  arch 
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correfponding  almoft  with  the  arch  of  the  external  ear; 
it  meets  the  coronal  future,  an  inch  before  the  ear,  and 
the  lambdoidal  an  inch  behind  it.  This  back  part 
belongs  as  much  to  the  occipital  as  to  the  temporal 
bone ;  and  fo  has  been  named  fometimes  additamen- 
tum  mtura:  iambdoidalis ;  fometimes  additamentum  fu- 
ture fquaniofa?  :  for  this  temporal  future  is,  on  account 
of  the  edge  of  the  temporal  and  occipital  bones  being 
thin,  and  like  fcales  of  armour  laid  over  each  other, 
often  named  the  fquamous,  or  fcaly  future. 

5.  The  sphenoidal  and  ^ethmoidal  sutures,  are' 
thofe  which  furround  the  many  irregular  proceiles  of 
thefe  two  bones,  and  join  them  to  each  other,  and  to 
the  reft. 

6.  The  transverse  suture,  is  one  which,  running 
acrofs  the  face,  and  finking  down  into  the  orbits,  joins 
the  bones  of  the  lkull  to  the  bones  of  the  face ;  but 
with  fo  many  irregularities  and  interruptions,  that  the 
ftudent  will  hardly  recognize  this  as  a  future. 

7.  The  zygomatic  suture,  is  one  which  joins  a 
branch  of  the  temporal  bone  to  a  procefs  of  the 
cheek-bone ;  forming  an  arch,  zygoma,  or  yoke  ;  but 
this  future  has  little  extent ;  it  is  a  ferrated  appearance 
at  one  lingle  point  only. 

To  mark  and  know  thefe.  futures,  and  to  be  able  to 
trace  them  in  imagination,  upon  the  naked  head,  to 
forefee  where  a  future  will  piefent,  and  how  far  it  runs, 
may  be  a  matter  of  great  importance  to  the  furgeon. 
Hippocrates,  who  has  had  more  to  praife  his  honefty 
than  to  follow  his  example,  acknowledges  his  having 
miftaken  a  future  for  a  fracture  of  the  lkull ;  and  lince 
this  warning,  various  contrivances  and  marks  have  been 
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thought  of,  for  preventing  the  like  miflake.  It  may 
be  uleful  to  remember  that  the  future  has  its  ferrse  or 
indentations;  is  firmly  covered  by  the  pericranium;, 
is  dole,  and  does  not  bleed  :  but  that  a  fuTure,  or  frac- 
ture of  the  fkull,  runs  in  one  direct  line  j  is  larger  and 
broader  at  the  place  of  the  injury ;  grows  fmullcr,  as 
you  recede  from  that,  till  it  vanifhes  by  its  imallneis ; 
and  that  it  always  bleeds.  Indeed  the  older  furgeon-, 
obferving  this,  poured  ink  upon  the  fufpected  part, 
which,  if  the  fkull  was  hurt,  funk  into  the  nifure,  and 
made  it  black  and  vifible  -,  but  left  the  future  un- 
touched. They  alfo  directed  to  make  the  patient  take 
a  wire  betwixt  his  teeth,  which  being  ftruck,  like  the 
firing  of  an  inftrument,  he  would  feel  the  twang  pro- 
duce a  painful  and  peculiar  fenfation  in  the  fractured 
part  of  the  head.  But  after  all  thefe  obfervations,  in 
place  of  any  true  and  certain  marks,  we  find  a  number 
of  accidents  which  may  lead  us  into  a  miflake. 

Sutures  cannot  be  dih.inguilh.ed  by  their  ferrse  or 
teeth,  for  the  temporal  futures  want  this  common 
character,  and  rather  refemble  capillary  fractures  of 
thefeull*;  nor  even  by  their  places,  for  we  know 
that  there  are  often  infulated  bones  (olfa  Wormiana) 
furrounded  with  peculiar  joinings,  which  fo  derange  the 
courfe  of  Che-common  futures,  that  the  joinings  maybe 
mi  (taken  for  fractures  of  the  Hcull,  and  the  otia  Wor- 
miana for  broken  parts.  Sometimes  the  1'q.uamous  fu- 
ture is  double,  with  a  large  arch  of  bone  intercepted 
betwixt  the  true  and  the  faife  future  ;  or  the  fagittal 
future,  descending  beyond  its  ufual  extent,  and  quite  to 
 the 

*  Viz.  Fra&ures  as  fmall  as  a,bair,  thence  named  capillary. 
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the  nofe,  has  been  miftaken  for  a  fracture,  and  trepan- 
ned ;  and  often  in  older  (kulls,  the  futures  are  en- 
tirely obliterated,  all  over  the  head.  If  the  furgeon 
(hould  pour  ink  upon  the  flcull,he  would  have  reafon 
to  be  alhamed  of  an  experiment  fo  awkward  and  un- 
fuccefsful  ;  and  for  the  old  contrivance  of  a  wire  or 
cord  held  in  the  mouth,  it  cannot  be  done,  fince  the 
patient  is  commonly  infenfible  ;  and  even,  though  left 
hurt,  his  feelings,  after  fuch  an  accident,  mult  be  very 
confufed ;  he  rauft  be  too  liable  to  be  deceived  ;  and 
Wt  cannot,  on  fuch  flender  evidence  as  this,  perform 
fo  cruel  an  operation  as  cutting  up  the  fcalp,  or  fo  dan- 
gerous a  one  as  the  trepan. 

For  various  reafons  we  are  careful  to  trace  the  bones 
from  their  original  foft  and  griftly  ftate,  to  their  perfect 
condition  of  hard  bone  ;  and  molt  of  all,  we  are  con- 
cerned to  do  fo  in  the  head,  where,  in  childhood,  the 
appearances  are  not  lingular  and  curious  only,  but  have 
always  been  fuppofed  to  indicate  fome  wife  and  ufeful 
purpofe.  It  is  in  this  original  condition  of  the  foft  and 
growing  bones,  that  anatomifts  have  fought  to  find  a 
theory  of  the  futures,  how  they  are  formed,  and  for 
what  ufes.  It  has  been  remarked,  that  the  number 
of  pieces  in  the  Ikull,  is  infinitely  greater  in  the  child 
than  in  the  man.  Thefe  bones  oflifying  from  their 
centre  towards  their  circumference,  it  happens,  of 
courfe,  that  the  fibres  are  clofe  at  the  centre  of  olTifica- 
tion,  and  are  more  fcattered  at  the  extremities  of  the 
bone :  when  thefe  fcattered  fibres  of  oppofite  bones 
meet,  the  growing  fibres  of  one  bone  moot  into  the 
interftices  of  that  which  is  oppofed:  The  fibres  (till 
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pufh  onwards,  till  they  are  flopped  at  luft,  and  the 
perfect  future,  or  ferrated  line  of  union  is  formed. 

In  dilating  this  propofition,  we  mould  obferve,  that 
in  the  boy,  all  the  bones  in  the  head  are  membranous 
and  imperfect.    The  membranous  interftices  begin  to 
be  obliterated ;  the  futures  are  beginning  to  clofe;  the 
diftinction  of  two  tables  is  not  yet  eitabliflied ;  the 
cancelli  are  not  yet  interpofed  betwixt  the  plates;  the 
linufes,  or  caverns  of  the  bones,  as  in  the  forehead, 
the  nofe,  and  the  jaw  are  not  formed  ;  and  each  bone 
is  not  only  incomplete  towards  its  edges  and  futures, 
but  confifts  often  of  many  parts.    The  os  frontis  is 
formed  of  two  pieces,  which  meet  by  a  membranous 
union  in  the  middle  of  the  bone.    The  ossa  pa- 
rietalia  have  one  great  and  prominent  point  of  offi- 
fication  in  the  very  centre  of  each,  from  which  di- 
verging rays  of  offification  extend  towards  the  edges 
of  the  bone.    The  os  occipitis  is  formed  in  four 
diftinct.  pieces ;  and  the  temporal  bones  are  fo 
fairly  divided  into  two,  that  their  parts  retain  in  the 
adult  the  diftinct.  names  of  petrous  and  fquamous 
bones.    Although  thefe  are  all  the  regular  points  of 
offification,  yet  fometimes  there  occur  fmall  and  dis- 
tinct points,  which  form  irregular  bones,  uncertain  in 
number  or  fize,  found  chiefly  in  the  lambdoid  future, 
fometimes  numerous  and  fmall,  more  commonly  they 
are  few  in  number,  and  fometimes  of  the  full  fize  of  a 
crown,  always  diftorting  more  or  lefs  the  courfe  of  the 
future,  and  being  thus  a  fubjeel  of  caution  to  the  fur- 
geon  :  Thefe  are  named  ossa  triojjetra,  or,  trian- 
gularia,  from  their  angular  mape,  or,  wormiana, 
from  Olaus  Wormius,  who.  obferved  them  firft.  Now 
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the  os  frontis  being  formed  in  two  larger  pieces,  their 
edges  meet  early  in  life,  and  they  form  a  future  ;  but 
the  bones  continuing  to  grow,  their  oppofite  points 
force  deeper  and  deeper  into  each  other,  till  at  laft  the 
future  is  entirely  obliterated,  and  the  bones  unite;  and 
fo  this  future  is  found  always  in  the  child,  feldom  in 
the  adult,  almoft  never  in  old  age.  The  occipital  bone 
having  four  points,  they  are  clofcr  upon  each  other, 
they  meet  early,  are  foon  united  ;  and,  although  very 
diftincl  in  the  child,  no  middle  future  has  ever  been 
found  in  the  adult,  but  always  the  four  pieces  are  uni- 
ted into  one  firm  and  perfect  bone.  The  parietal  bones 
have  their  rays  moft  of  all  fcattered  ;  the  rays  of  offi- 
fication  run  out  to  a  great  diftance,  and  diverge  from 
one  lingle  point,  fo  that  at  their  edges  they  are  extreme- 
ly loofe,  and  they  never  fail  to  form  futures,  by  admit- 
ting into  their  interftices  the  points  and  edges  of  the 
adjoining  bones.    The  fureft  and  moft  conftant  fu- 
tures are  thofe  formed  by  the  edges  of  the  parietal 
bones    thefagittal  in  the  middle,  the  coronal  over  the 
forehead,  the  lambdoidal  behind,  and  the  fquamous  fu- 
ture, formed  by  their  lower  edges.  But  another  phe- 
nomenon refults  at  the  fame  time,  from  this  meeting 
and  oppofition  of  the  fibres  and  interftices  of  the  grow- 
ing bones :  that  when  the  oppofite  fibres  meet  too  ear- 
ly, they  are  not  fairly  admitted  into  the  open  fpaces 
of  the  oppofite  bone  :  but  the  fibres  of  each  bone  be- 
ing directly  oppofed  point  to  point,  they  both  turn  in- 
wards, and  form  a  ridge  or  fpine,  fuch  as  isfeen  on  the 
inner  furfaces  of  the  frontal  and  occipital  bones.  Such 
is  the  common  theory,  which  I  fufpeft  is  imperfect, 
and  which  fliould  be  received  wjth  fome  referve,  for 
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all  the  phenomena  are  not  yet  explained ;  we  find 
each  future  always  in  its  appointed  place  ;  we  find  no- 
thing like  a  future  formed  betwixt  the  head  and  body 
of  a  long  bone,  though  they  are  formed  in  diftinct 
points,  and  are  not  united  till  after  the  years  of  man- 
hood; we  find  no  futures  when  bones  are  broken  and 
reunited  ;  when  they  have  been  fpoiled,  and  are  repla- 
ced ;  when  a  piece  of  fpoiled  bone  has  been  cut  away; 
or  when  a  new  ftiaft  of  a  bone  is  formed  by  the  fe- 
creting  velTels,  and  is  united  to  the  heads  of  the  old 
bone.  Thefe  are  accidents  which  hold  us  at  leaft  in 
doubt. 

It  has  been  fuppofed,  and  with  much  appearance 
of  truth,  that  the  futures  limit  the  extent  of  fractures; 
leave  a  free  communication  of  the  internal  with  the 
external  parts ;  that  they  muft  ferve  as  drains  from  the 
brain  ;  that  they  are  even  capable  of  opening  at  time9, 
fo  as  to  give  relief  and  eafe  in  the  moft  dreadful  dif- 
eafes  of  the  head.  But  I  fear  we  are  not  yet  able  to 
fee  the  meaning  of  this  peculiarity  of  ftructure;  for  the 
futures  are  regular  and  uniform  to  a  wonderful  degree, 
while  thefe  ufes  of  them  are  far  from  being  proved. 

The  futures  furely  were  not  intended  by  nature 
for  limiting  the  extent  of  fractures  :  for  fractures  tra- 
verfe  the  lkull  in  all  directions  ;  crofs  the  futures  with 
eafe  ;  and  very  often  palTing  all  the  futures,  defcend 
quite  to  the  bafis  of  the  lkull,  where  we  dare  not  fol- 
low them  with  the  knife,  nor  apply  the  trepan.  In- 
deed we  do  not  even  know  that  limiting  the  extent  of 
fr  clures  could  be  a  gracious  provifion  of  nature,  fince 
it  would  rather  appear  by  the  common  accidents,  that 
the  more  eaiily  the  bone  yields,  the  lefs  is  the  injury  to 
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the  brain  j  and  that  where  the  fracture  is  wide  and 
large,  the  fymptoms  are  milder,  and  the  danger  lefs. 

Neither  were  they  intended  as  drains  ;  for  furely  it 
is  a.  bold -pofition  to  affume,  that  nature  has  carefully 
provided  for  our  making  iflues  upon  the  futures.  When 
the  original  opennefs  of  the  head  and  the  membrane- 
ous condition  of  the  futures  was  firft  obferved,  it  was 
thought  to  be  an  obfervation  of  no  fmall  importance. 
The  ancients  believed  that,  the  membranes  of  .  the 
brain  came  out  by  the  futures,  to  form  the  pericrani- 
um, and  going  from  that  over  the  feveral  joints,  formed 
the  periolleum  for  all  the  bones.  They  faw  a  clofe 
connection  betwixt  the  external  and  internal  mem- 
branes of  the  Ikull ;  and  they  thought  that  nature  had 
intended  there  a  freer  communication,  and  an  occa- 
sional drain.  They  found  the  futures  particularly 
wide  and  membraneous  in  a  child,  which  they  attri- 
buted to  the  watery  date  of  its  brain,  requiring  a  freer 
outlet  than  in  die  adult ;  and  accordingly  they  named 
the  opening  of  the  child's  head  the  bregma,  fons,  fonta- 
nelle,  the  fountain ,  by  which  they  believed  there  was  a 
continual  exudation  of  moifture  from  the  brain. 

We  might  have  expected  thefe  notions  to  have  va- 
nilhed  with  the  doctrines  of  humours  and  reyuhlon 
which  gave  rife  to  them  ;  but  both  the  doctrines,  and 
the  practice,  have  been  revived  of  late  years  ;  and 
a  furgeon  of  fome  eminence  has  been  at  pains  to  exa- 
mine various  Ikulls,  trying  to  find  which  of  all  the  fu- 
tures remains  longed  open,  and  which  mould  form 
the  readied  and  fureft  drain  ;  and  after  a  curious  exa- 
mination of  each,  he  decidedly  condemns  the  fonta-. 
nelle  3  finds  the  additaruentum  of  the  fquamous  future 
i9       '  always 
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always  open,  and  expecls  this  fuperior  advantage  from 
placing  his  ifTues  there,  that  he  will  command  at  once 
a  drain  both  from  the  cerebellum  and  from  the  brain. 
But  thefe  notions,  fo  much  cherimed  by  the  ancients, 
of  derivation  and  revulfion,  of  ferous  humours  falling 
upon  the  brain,  of  drains  of  pituita  by  the  nofe  and 
through  the  futures,  have  been  long  forgotten,  and 
have  not  been  effectually  revived  by  this  attempt. 

It  cannot  be  denied,  that,  in  fome  inftances,  the  fu- 
tures have  continued  quite  open  in  perfons  grown  in 
years,  or  have  opened  after  a  molt  wonderful  manner, 
in  fome  difeafes  of  the  head. 

A  young  man  having  been  brought  into  an  hofpital 
ill  of  a  fever,  the  phyficians  obferved  with  furprife  a 
very  ftrong  pulfation  behind  the  ear  :  Upon  applying 
the  finger,  a  ftrong  beating  was  felt ;  the  part  was  foft 
and  yielding  ;  and  upon  opening  his  head,  after  death, 
there  was  found  a  large  membraneous  fpace.  Diemor- 
brock  found  the  fontanelle  open  in  a  woman  of  forty 
years  of  age.  Bauhin  fays,  that  in  his  own  wife, 
twenty-fix  years  of  age,  the  futures  were  not  yet  clo- 
fed. 

This  fontanelle,  or  opening  at  the  meeting  of  the  co- 
ronal and  fagittal  futures,  was  once  thought  to  be  a 
fure  mark  for  the  accoucheur  to  judge  by,  both  of  the 
life  of  the  child,  and  of  the  direction  in  which  its  head 
prefented.  It  is  large  and  foft  in  a  child;  and  the  good 
women  lay  a  piece  of  firm  cloth  upon  it, .  and  defend 
it  with  particular  care.  It  begins  to  contract  from  the 
time  of  birth  ;  and  in  the  fecond  and  third  year,  it  is 
entirely  clofed.  Its  doling  is  delayed  by  weaknefs, 
fcrofulous  complaints,  and  indeed  by  any  lingering 
8  difeafe j 
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difeafe  ;  it  clofes  very  late  in  rickets  ;  and  in  hydroce- 
phalic children  the  bones  never  clofe,  but  continue 
foft,  yield  to  the  watery  fwelling  of  the  brain,  and  fe- 
parate  in  a  wonderful  degree,  fo  as  to  hold  ten  or  twelve 
pounds. 

As  the  futures  continue  open  in  a  hydrocephalic 
child,  they  are  faid  to  open  again  in  the  few  inftances 
where  adults  are  feized  with  the  fame  difeafe.  We  are 
told  that  it  opens  in  thofe  dreadful  headaches  which 
are  fometimes  fatal,  and  that  the  celebrated  Pafchal 
having  died  after  terrible  torments,  was  found  to  have 
the  futures  opened  again.  It  is  even  faid  that  they 
open  during  difeafe,  and  clofe  after  the  cure  :  "  That  a 
"  man  of  forty  years  of  age  being  in  the  dog-days  fei- 
y  zed  with  a  ragingfever,delirium,  watching, and  dread- 
M  ful  pains  of  the  head,  his  futures  opened  on  the  fe- 
"  venth  day,  were  as  wide  as  in  a  child;  not  only  fo  as 
"  to  be  diftinguiflied  by  the  finger,  but  that  the  at- 
"  tendants  could  fee  the  pulfations  of  the  brain  :  the 
«'  fever,  after  fome  time,  abated;  the  pains  ceafed;  the 
"  futures  clofed,  and  this  man  lived  many  years  in  per- 
"  feci  health."  So  Hildanus  reports  the  cafe;  and  he 
alfo  fays,  in  another  inftance,  that  the  futures  had  part- 
ed in  a  violent  hemicrania,  with  an  audible  noife. 

Yet,  if  this  were  a  regular  defign  of  nature,  the  re- 
lief mould  be  perfect  ;  perhaps  the  opening  of  the  fu- 
tures mould  be  more  eafy,  and  the  accident  almoft  as 
common  as  difeafes  of  the  head:  or  perhaps  it  had 
been  the  more  merciful  order,  to  have  determined  a 
quick  and  fudden  period  for  fuch  dreadful  and  incu- 
rable difeafes  as  thefe. 

Vol,  L  G  The 
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The  futures  of  the  cranium  are  accidental  merely, 
and  of  little  ufe.  The  refult,  perhaps,  of  this  well 
known  law,  that  nature  feeks  to  facilitate  omfication, 
by  beginning  the  procefs  in  many  points ;  and  fhe  e- 
ftabliihes  as  many  diftinct  points,  in  healing  a  broken 
limb  as  in  forming  the  Ikull.  But  however  they  may 
be  formed,  their  ufes  cannot  be  of  that  importance 
which  has  been  fuppofed;  for  there  are  twenty  fepa- 
rate  bones,  and  twenty  futures  in  the  face,  where  they 
can  neither  flop  fractures,  nor  ferve  as  drains,  nor 
open  fo  as  to  give  relief. 

But  if  the  futures  of  the  cranium  have  any  thing 
peculiar  and  different  from  thofe  of  the  face,  in  that, 
perhaps,  their  peculiar  ufes  may  be  found.  We  can- 
not pafs  unnoticed  their  loofenefs  and  flexibility  in  the 
new  born  child  ;  how  wonderfully  the  head  of  the 
child  is  increafed  in  length,  and  reduced  in  breadth  in 
the  time  of  delivery,  and  how  much  this  conduces  to 
an  eafy  and  happy  labour. 

The  mod  eminent  anatomies  have  condefcended  to 
remark,  that  in  the  various  nations  of  Europe  the  head 
has  various  forms ;  which  they  afcribe  to  fo  flight  a 
prefTure  as  that  which  drefs,  or  even  the  pofture  of  the 
head,  might  produce.  But  how  very  far  Vefalius  was 
deceived  in  calculating  thus,  is  eafily  proved.  The 
Turks,  fays  he,  have  their  heads  flattened  by  wearing 
the  turban.  But  the  turban  is  an  Eaftcrn  drefs :  I  he 
Turks  or  Tartars  are  a  northern  people,  who  aflume 
this  drefsonly  when  conqubft  brings  them  into  a  warm- 
er climate  ;  and  the  prominent  cheek-bones,  parted 
eyes,  and  flat  heads,  continue  in  the  Tartars,  who  have 
but  newly  affumed  the  turban,  while  the  conquered 
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nations  who  have  worn  it  long,  are  dhtinguimed  by 
their  regular  and  beautiful  features.  Perhaps  by  con- 
trivance and  force,  we  may  diftort  the  head  of  a  child; 
and  we  may  almoft  believe  what  is  told  of  the  negroes 
of  the  Caribbee  iflands,  who  had  contrived,  by  pref- 
fure,  to  flatten  their  childrens  heads,  that  their  race 
might  be  in  future  diftinguilhed  from  thofe  who  had 
fubmitted  to  the  Spanifh  yoke;  or  of  what  is  told  fo 
often  of  eaftern  nations,  that  they  fometimes  mould  the 
heads  of  children  into  monftrous  and  uncouth  forms, 
to  extort  charity,  or  as  an  act  of  religion.  Were  I  to 
affign  a  reafon  for  the  flexible  bones,  and  wide  futures, 
and  the  yielding  condition  of  the  head  of  the  child,  I 
mould  fay  that  it  were  meant  by  nature  to  (land  in  the 
place  of  that  feparation  of  the  bones  of  the  pelvis  which 
has  been  fuppofed,  but  which  cannot  exift  ;  for  the 
child's  head  is  moulded  with  little  injury,  is  evolved 
again  without  help  ;  and  it  feems  a  provifion  of  nature, 
lince  the  child  fcarcely  feels  the  change  :  but  no  wo- 
man has  been  known  to  have  the  joinings  of  the  pel- 
vis relaxed  or  difiblved  without  pain  and  danger,  con- 
finement for  many  months,  a  temporary  lamenefs ;  and 
fometimes  fhe  is  rendered  unable  for  life. 
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DESCRIPTION  OF  THE  INDIVIDUAL  BONES  OF  THE  SKULL. 

Os  FRONTIS.  This  bone  is  compared  with  aclam- 
fhell.    It  is  of  a  femicircular  ujape,  hollowed  like  a 
ihell,  and  very  equal  in  its  thicknefs.    It  is  marked 
on  the  infide  by  a  fpine,  or  prominent  line,  which  di- 
vides the  hollow  of  the  bone  into  two  equal  parts, 
and  gives  rife  to  a  membranous  partition,  which  di- 
vides and.  fupports  the  hemifpheres  of  the  brain.  It 
is  marked  on  its  external  furface  by  thofe  high  ridges  > 
on  which  the  eyebrows  are  placed  ;  and  by  two  pro- 
minences, under  which  are  hollow  caverns,  named 
the  sinuses  (or  cavities)  of  the  frontal  bone.    It  is 
irregular  only  in  its  orbitary  plates,  which  are  the  two 
thin  and  delicate  lamellae  that  depart  from  the  gene- 
ral direction  of  the  bone,  and  Hand  out  horizontally, 
fo  as  to  form  a  part  of  the  focket  for  the  eye,  or,  as  it 
were,  a  roof  defending  the  upper  part  of  the  eye, 
and  a  floor  for  fupporting  the  lower  part  of  the  brain; 
and  thefe  two  orbitary  plates  leave  an  open  fpace,  in 
which  is  incafed  the  chief  part  of  the  eethmoid  bone. 
The  firft  point  to  be  remarked,  is  the  superciliary 

RIDGE, 


"DESCRIPTION  OF  THE,  &C.  £3 

ridge,  on  which  the  eyebrows  are  placed  :  It  is  a 
prominent  arched  line,  correfponding  in  fize  and 
length  with  the  eyebrow  which  it  fupports.    It  is 
the  origin  of  the  frontal  mufcles.    In  this  line,  the 
integuments  adhere  very  ftrongly,  by  many  arteries 
which  perforate  the  bone,  and  which  are  properly  the 
nutritious  arteries  of  this  part  of  the  bone ;  and  we 
find  all  over  the  fuperciliary  ridge  many  fmall  holes 
through  which  thefe  arteries  had  palled.  Among 
thefe,  there  is  one  hole  which  is  larger,  and  which  is 
diftinguimed  from  the  reft  ;  for  its  ufe  is  not  like  the 
others  to  tranfmit  arteries  to  the  bone,  but  to  give 
paffage  to  a  fmall  artery  which  comes  out  from  the  or- 
bit, to  mount  over  the  forehead.  Sometimes  this  artery 
turns  freely  over  the  border  of  the  orbit,  and  makes  no 
mark,  or  but  a  flight  one  :  often  lying  clofer  upon  the 
bone,  it  forms  a  notch  ;  but  mod  commonly,  in  place 
of  turning  fairly  over  the  edge  of  the  orbit,  it  paffes 
obliquely  through  the  fuperciliary  ridge,  and,  by 
perforating  the  bone,  makes  a  hole.    This  hole  is 
named  the  superciliary  hole.    The  artery  which 
comes  from  the  eye  to  go  out  upon  the  forehead  is 
named,  where  it  paffes  the  ridge,  the  fuperciliary  ar- 
tery ;  and  higher  up  upon  the  forehead,  the  frontal 
artery.    It  eftabliflies  a  communication  betwixt  the 
internal  arteries  of  the  eye,  and  the  external  arteries 
of  the  forehead  and  temple ;  and  it  carries  along  with 
it  a  fmall  nerve  from  the  eye,  which,  going  alfo 
out  upon  the  forehead,  is  named  the  fuperciliary  or 
frontal  nerve.    We  are  always  warned  of  the  danger 
of  wounding  arteries  where  they  pafs  through  bones ; 
and  ftrange  ftories  are  told  of  the  terrible  bleedings 
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which  have  arifen  from  this  artery  when  wounded  near 
its  hole;  and  of  the  convulfions,  palfies,  and  lofs  of 
fight,  which  have  arifen  from  the  accidents,  wounds, 
or  lacerations  of  this  frontal  nerve  :  Thefe  ftories  are 
delivered  on  authorities  which  we  dare  not  refufe, 
and  yet  they  are  fuch  as  we  cannot  eafily  believe. 

This  orbitary,  or  fuperciliary  .ridge,  ends  by  two 
procefTes,  which,  forming  the  angles  of  the  eye,  are 
named  the  angular  processes.  The  frontal  bone 
has  therefore  four  angular  procefTes :  i .  The  two 
internal  angular  procefTes,  forming  the  internal  angles 
of  the  eyes ;  and,  2,  The  two  external  angular  pro- 
cefTes which  form  the  external  angles  of  each  eye. 
Behind  each  external  angular  procefs,  the  bone  lies 
flat,  and  funk  into  a  hollow  which  lodges  the  tem- 
poral mufcles ;  and  betwixt  the  two  internal  angular 
procefTes  there  is  the  nasal  point  or  process.  This 
nafal  procefs  is  a  fmall  fliarp  projecting  point,  which 
is  exactly  in  the  middle  of  the  bone,  occupying  that 
fpace  which  is  betwixt  the  two  internal  angular  pro- 
cefTes. It  is  very  irregular  and  rough  all  round  its 
root,  for  fupporting  the  two  fmall  nafal  bones;  and 
this  gives  them  a  firm  feat,  and  fuch  a  hold  upon  the 
root  of  the  forehead,  that  they  will  be  fooner  broken 
than  difplaced. 

At  the  inner  end  of  the  fuperciliary  ridge,  is  that 
bump  which  marks  the  place  of  the  frontal  finufes  : 
it  alfo  in  fome  degree  indicates  their  fiz.e  ;  for  where 
this  riling  is  not  found,  the  finufes  are  awanting,  or 
are  very  fmall ;  but- this  is  no  fure,  nor  abfolute  mark 
of  the  prefence  of  thefe  finufes,  which  often,  in  the 
flatteft  foreheads,  are  not  entirely  awanting. 
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The  finufes  *  of  the  os  frontis  are  two  in  number, 
one  on  either  fide  above  the  root  of  the  nofe:  They 
arc  formed  by  a  receding  of  the  two  tables  of  the 
fkull  from  each  other  :  they  are  formed  at  fir  ft  with 
the  common  cancelli,  and  at  &rft  they  refemble  the 
common  cancelli,  as  if  they  were  only  larger  cells  : 
gradually  they  enlarge  into  two  diftincl  cavities,  of- 
ten of  very  confiderable  fize ;  going  clown  into  the 
orbitary  plate,  or  fidewife  into  the  orbitary  ridge,  or 
upwards  through  one  half  of  the  frontal  bone;  and 
Ruifch  had,  in  a  giantefs  (puella  gigantica),  feen 
them  pafs  the  coronal  future,  and  extend  fome  way  in- 
to the  parietal  bones. 

The  fmufes  of  either  fide  are  feparated  by  a  par- 
tition •,  but  Mill  they  communicate  by  a  fmall  hole  : 
fometimes  the  partition  is  almoft  awanting,  and  there 
are  only  croffings  of  the  common  lamellated  fub- 
ftance  ;  and  though  the  communication  with  one  ano- 
ther is  not  always  found,  they  never  fail  to  communi- 
cate with  the  nofe.  This  indeed  feems  to  be  their  chief 
life  j  for  the  frontal  fmufes  are  the  beginning  of  a  great 
train  of  cells,  which,  commencing  thus  in  the  frontal 
bone,  extend  through  the  asthmoidal,  fphenoidal  and 
maxillary  bones,  fo  as  to  form  an  organ  of  great  extetot 
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*  The  word  Sinus  is  ufed  in  two  fenfes  :  wc  call  the  cavities 
or  cells  within  the  fubftance  of  a  hone,  the  finufes  of  that  bone  ; 
as  the  finufes  of  the  forehead,  of  the  fphenoid,  aethmoid,  or  maxil- 
lary bones  :  we  call  alfo  certain  great  veins  by  the  fame  name  of 
finufts  :  Thus  the  great  veins  being  enlarged  where  they  approach 
the  heart,  and  the  veins  being  particularly  large  in  the  brain  and 
the  womb,  we  call  them  the  finufes  of  the  heart,  of  the  brain,  and 
of  the  womb. 
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and  ufe  belonging  to  the  nofe;  but  perhaps  not  fo  much 
for  extending  the  organ  of  fmelling,  as  for  making  a 
more  fonorous  voice.  For  we  have  no  proof  that  the 
finufes  are  part  of  the  organ  of  fmell;  unlefs  we  fhould 
accept  of  this  as  a  proof,  that,  by  the  fmelling  of  ftrong 
volatiles,  pain  (hoots  upwards  into  the  forehead ; 
though,  by  this  rule,  the  eyes  fhould  be  alfo  a  part  of 
the  fame  organ,  fince,  from  the  fame  caufe,  they  are 
pained,  and  tears  begin  to  flow  :  but  we  do  know  that 
the  fmufes  belong  to  the  voice,  and  raife  its  tone,  for 
we  feel  the  trembling  note  refound  through  all  thefe 
cells  ;  fo  that  the  voice  is  fonorous  while  they  are  free; 
is  damped  when  the  finufes  are  oppreffed  by  their  mem-* 
branes  being  thickened  by  cold  ;  or  is  almoft  fup- 
prefTed  when  the  finufes  are  entirely  clofed ;  or  when, 
by  venereal  ulcers,  the  curtain  of  the  palate  is  con- 
fumed,  no  part  of  the  voice  palling  upwards  into  the 
nofe,  it  is  almoft  loft. 

This  has  given  rife  to  a  very  common  miftake  :  that 
as  thefe  finufes  are  awanting  in  the  child  whofe  fore- 
head is  flat,  as  they  enlarge  gradually,  and  are  fully 
formed  about  the  fifteenth  year,  the  vox  rauca,  the 
breaking  of  the  voice,  which  is  obferved  about  that 
time,  muft  be  owing  to  the  evolution  of  thefe  cells. 
But  the  female  voice  does  not  undergo  the  fame 
change  by  the  evolution  of  thefe  cells ;  and  caftra- 
tion,  which  furely  can  have  no  effect  on  thefe  cavi- 
ties, keeps  down  the  eunuch's  to  the  treble  key  of 
the  female  voice.  The  miftake  lies  in  fuppofmg 
thefe  cavities  to  raife  the  tone  or  note  in  which  we 
fpeak,  while  they  only  add  clearnefs  and  ftrength  ■ 
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The  membrane  which  lines  thefe  cavities  is  thin, 
and  exquiiitely  ienfible,  and  is  a  continuation  of  the 
common  membrane  of  the  throat  and  nofe.  A  thin 
humour  is  poured  out  upon  its  furface  to  moiften  it 
and  keep  it  right.  This  the  ancients  did  notconfidei- 
as  merely  a  lubricating  fluid,  but  as  a  purgation  of 
the  brain,  drawn  from  the  pituitary  gland  •,  which 
could  notjbe  diminifhed  without  danger,  and  which  it 
was  often  of  conlequence  to  promote. 

Thefe  linufes  are  fubject  to  one  accident  chiefly,  viz. 
infects,  which  neftle  there,  and  produce  inconceivable 
diftrefs;  and  it  is  particular,  that  infects  more  frequent- 
•ly  lodge  in  the  frontal  finufes,  than  in  the  cavities  of 
any  of  the  other  bones.  In  flieep  and  dogs,  fuch  in- 
fects are  very  frequent,  as,  in  feeking  their  food,  they 
carry  their  nofe  upon  the  g  -  und ;  and  it  has  been 
proved,  or  almult  proved,  that  in  man  they  arife#from 
a  like  caufe.  Indeed  what  can  we  fuppofe,  but  that 
they  get  there  by  chance?  Thus,  a  man  having  flept  in 
barns,  was  afflicted  with  dreadful  diibrders  in  the 
forehead,  which  were  relieved  upon  discharging  from 
the  nofe  a  worm  of  that  kind  which  is  peculiar  to  fpoil- 
ing  corn ;  while  others  have  had  the  complaint,  by 
fieeping  upon  the  grafs.  But  there  is  fomething  very 
particular  in  this,  that  by  far  the  greater  number  of 
thefe  w  orms  have  been  of  the  centipede  kind  \  gene- 
rally long,  an  inch  in  length,  with  one  hundred,  or, 
according  to  Linmeus,  one  hundred  and  twelve  feet, 
and  not  unfrequcntly  covered  with  hair.  There  are 
reports  which  feem  to  prove,  that  fome  haye  died  of 
this  "complaint,  and  in  a  very  miferable  way.  In  ma- 
ny cafes  it  has  been  attended  with  delirium  j  and  in 
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almoft  every  inftance  it  has  continued  for  years.  No 
wonder,  then,  that  the  trepanning  of  thefe  finufes  has 
teen  often  propofed  ;  but  I  have  never  read  of  a  well 
marked  cafe,  fo  that  we  could  be  allured  beforehand 
of  finding  worms :  They  have,  in  molt  cafes,  been  dis- 
covered rather  by  chance.  The  patient  might  be  re- 
lieved on  eafier  terms,  by  the  injection  of  aloes,  afla- 
fcetida,  myrrh,  the  ufe  of  fnufF  or  fmoaking,  and  pref- 
fing  the  fumes  upwards  into  the  nofe.  Much  fhould 
be  tried,  before  undertaking  a  dangerous  operation  on 
fuch  flender  proofs. 

It  may  be  right,  in  cafes  of  fraclures,  to  decline  ap- 
plying the  trepan  above  the  finufes,  unlefs  a  fracture 
cannot  be  rajfed  in  any  eafier  way  ;  and  \ve  mult  be, 
efpecially,  careful  to  diftinguilh  a  fracture  of  the  outer 
table  only,  from  entire  fradtures  of  this  bone.  For 
Palfin  fays,  that  the.  outer  table  being  broken,  and  the 
natural  mucus  of  the  finus  being  corrupted  and  flow- 
ing out,  has  been  miftaken  for  the  fubftance  of  the 
brain  itfelf.  And  Paree,  who  firft;  gives  this  caution, 
affirms,  "  that  he  had  feen  furgeons  guilty  of  this  mif- 
"  take,  applying  the  trepan,  and  fo  killing  their  un- 
?*  happy  patients." 

The  spine  or  ridge  which  runs  upon  the  internal 
furface  of  the  frontal  bone,  is  to  be  obferved,  as  it 
gives  a  firm  hold  to  the  falx,  or  that  perpendicular 
membrane,  which,  running  in  the  middle  of  the  head, 
divides  and  fupports  the  brain.  This  is  more  or  lefs 
prominent  in  different  fkulls,  and  according  to  the  age. 
The  fpine  is  more  prominent  at  its  root ;  but  as'  it  ad- 
vances up  the  forehead,  it  decreafes,  and  often  ends 
in  a  groove.  The  fpine  gives  firm  hold  for  the  falx,  and 
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the  groove  lodges  the  great  longitudinal  finus,  or,  in 
other  words,  the  great  vein  of  the  brain,  which  runs 
along  the  head,  in  the  courfe  of  the  perpendicular  par- 
tition, or  falx.  At  the  root  of  this  fpine,  there  is  a  fmall 
blind  hole,  which  will  jull  admit  a  pin  ;  it  is  named 
blind,  becaufe  it  does  not  pats  quite  through  the  bone, 
and  the  beginning  of  the  falx,  dipping  down  into  this 
hole,  gets  a  firmer  hold.  The  ancients,  thinking  that 
this  hole  defccnded  through  both  tables  into  the  nofe, 
believed,  that  the  dangerous  and  ungovernable  bleed- 
ings at  the  nofe,  mud  be  through  this  hole,  and  from 
the  fore  end,  or  beginning  of  the  longitudinal  finus. 

The  orbitary  process  is  the  laft  remarkable  point 
of  the  frontal  bone.  The  orbitary  procefifes  are  two  thin 
plates,  departing  from  the  general  direction  of  the  bone, 
and  Handing  inwards  at  right  angles :  They  cover  the  eye, 
and  fupport  the  brain.  By  the  continual  rolling  of  the 
eye,  and  the  prefllire  of  the  brain,  they  are  extremely 
thin  and  tranfparent ;  the  rolling  of  the  eye  makes 
them  exquifitely  fmooth  below,  and  on  their  upper 
furfaces  they  are  imprefTed  with  the  frequent  convo- 
lutions of  the  brain  :  fo  that  a  wound  through  the  eye 
endangers  more  than  the  eye  ;  for  it  paffes  eafily  for- 
ward into  the  brain,  and  is  inftantly  fatal:  it  is  the 
aim  of  the  fencer  ;  and  we  have  known,  in  this  country, 
a  young  man  killed  by  the  pufh  of  a  foil  which  had 
loft  its  guard. 

Upon  the  orbitary  plate,  and  juft  under  the*  fuper- 
ciliary  ridge,  there  are  two  depreffions  in  the  focket 
of  each  eye  :  the  one  is  very  fmall,  and  deeper  at  the 
inner  corner  of  the  eye,  under  the  orbitary  hole, 
which  u  the  mark  of  the  fmall  cartilaginous  pulley, 
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in  which  the  tendon  of  one  of  the  mufcles  of  the 
eye  plays ;  the  other,  a  more  gentle  and  di  flu  fed 
hollow,  lies  under  the  external  angular  procefs,  is  not 
deep,  but  is  wide  enough  to  receive  the  point  of  a  fin- 
ger, and  is  the  place  where  the  lachrymal  gland  lies ; 
that  gland  which  fecretes  the  tears,  and  keeps  the  eye 
moht. 

OSSA  PARIETAL! A.— The  parietal  bones  form 
by  much  the  greater  fhare  of  the  cranium  :  they  are 
more  expofed  than  any  others ;  are  the  moll  frequent- 
ly broken,  and  the  mod  eafily  trepanned  ;  for  the  pa- 
rietal bones  are  more  uniform  in  their  thicknefs,  and 
more  regular  in  their  two  tables  and  diploe,  than  any 
others.  But  the  accidental  varieties  of  pits  and  de- 
preflions  are  very  frequent  in  them  ;  and  the  firuis  or 
great  vein,  and  the  artery  which  belongs  to  the  mem- 
branes of  the  brain,  both  make  their  chief  impreffions 
upon  this  bone. 

Each  parietal  bone  is  very  nearly  of  a  fquare  form, 
furrounded  by  deeply  ferrated  edges,  which  unite  them 
with  each  other,  and  with  the  occipital  and  frontal  bones. 
All  the  corners  of  this  bone  are  obtufe,  except  that 
one  which  lies  in  the  temple,  and  which,  running  out 
to  a  greater  length  than  the  other  corners,  is  fometimes 
named  the  spinous  process  of  the  parietal  bone ;  though 
there  can  be  no  true  procefs  in  a  bone  lb  regular  and  flat. 
The  lower  edge  of  the  bone  is  a  neat  concave  femicircle, 
which  joins  the  parietal  to  the  temporal  bone  ;  and 
the  edge  of  each  is  fo  flaunted  off,  that  the  edge  of 
the  temporal  overlaps  the  edge  of  the  parietal,  .with  a 
thin  icale,  forming  the  fquamous  future.    About  an 
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inch  above  the  fquamous  future,  there  is  a  femicircular 
ridge,  where  the  bone  is  particularly  white  and  hard  ; 
and  rays  extend  downwards  from  this,  converging  to- 
wards the  jugum,  or  arch  of  the  temple.  The  white 
femicircular  line  reprefents  the  origin  of  the  temporal 
mufcle  ;  and  the  converging  lines  exprefs  the  manner 
in  which  the  fibres  of  the  mufcle  are  gathered  into  a 
fmaller  compafs,  to  pafs  under  the  jugum.  The  fa- 
gittal  future,  or  meeting  of  the  two  parietals,  is  marked 
on  the  inlide  with  a  groove  as  big  as  the  finger,  which 
holds  the  longitudinal  fmus,  or  great  vein  of  the  brain  : 
but  the  groove  is  not  fo  diftinctly  feen,  unlefs  the  two 
bones  be  put  together  ;  for  one  half  of  this  flat  groove 
belongs  to  each  bone. 

The  great  artery  of  the  dura  mater  touches  this 
bone  at  that  angle  of  it  which  lies  in  the  temple.  It 
traverfes  the  bone  from  corner  to  corner,  fpreading 
from  the  fir  It  point,  like  the  branches  of  a  tree  :  it  beats 
deep  into  the  bone  where  it  full  touches  it  •  but  where 
it  expands  into  branches,  its  imprcflions  are  very 
flight ;  commonly  it  makes  a  groove  only,  but  fome- 
times  it  is  entirely  buried  in  the  bone  \  fo  that  at  the 
lower  corner  of  the  parietal  bone  we  cannot  efcape  cut- 
ting this  vcflel,  if  we  are  forced  to  operate  with  the 
trepan. 

There  is  but  one  hole  in  the  parietal  bone  :  it  is 
fmall  and  round,  is  within  one  inch  of  the  meeting  of 
the  lambdoidal  and  fagittal  futures,  and  gives  paffage 
to  a  fmall  external  vein,  which  goes  inwards  to  the 
finus ;  and  to  a  fmall  artery  which  goes  alfo  inwards 
to  the  dura  mater,  or  rather  to  the  falx. 

The  meeting  of  the  frontal  and  parietal  bones,  being 
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imperfect  in  the  child,  leaves  that  membraneous  iri- 
terftice,  which  by  fome  is  named  folium  or  folliolum, 
from  its  refembling  a  trefoil  leaf;  and  was  named  by 
the  ancients  hypothetically,  bregma,  fons  *,  or  foun- 
tain ;  they  thinking  it  a  drain  of  moifture  from  the 
brain ;  and  fo  the  parietal  bones  are  named  ofTa  breg- 
matis. 

OS  OCCIPITIS. — This  bone  has  alfo  the  names  of 
os  memoriae,  and  os  nervofum.  It  is  the  thickeft  of  the 
cranial  bones,  but  is  the  leaft  regular  in  its  thicknefs, 
being  tranfparent  in  fome  places,  and  in  others  fwelling 
into  ridges  of  very  firm  bone.  It  gives  origin  or  infer- 
tion  to  many  of  the  great  mufcles,  which  move  the 
head  and  neck  ;  it  fupports  the  back  part  of  the  brain ; 
contains  the  cerebellum  or  leffer  brain  ;  tranfmits  the 
fpinal  marrow,  and  is  marked  with  the  conflux  of  the 
chief  finufes,  or  great  veins  of  the  brain. 

The  external  surface  is  exceedingly  irregular,  by 
the  impreffions  of  the  great  mufcles  of  the  neck ;  For 
firft  the  trapezius  and  complexus,  two  great  external 
mufcles  of  the  neck  and  head,  have  their  chief  hold  upon 
the  cccipital  bone,  by  which  there  is  formed  one  great 
transverse  spine.  Below  thefe  again,  the  recti  muf- 
cles, two  fmall  and  deep  mufcles  of  the  head  and 
neck,  make  another  tranfverfe  fpine  below  the  firfl  : 
fo  that  there  is  a  double  transverfe  fpine  ;  and  the  in- 
terftice  betwixt  the  mufcles  of  the  oppofite  fides  leaves, 
of  courfe,  a  prominent  ridge  or  fpine,  which,  running 
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from  .above  downwards,  crones  the  firft  ridges,  and 
makes  a  crofs  called  the  crucial  spine;  and  in  a 
flrong  man  advanced  in  years,  where  the  ridges  and 
hollows  are  ftrongly  marked,  the  point  where  thefe 
ridges  crofs,  is  fo  very  prominent,  as  to  be  named  the 
posterior  tuberosity  of  the  occipital  bone. 

The  internal  surface.    Oppofite  to  thefe  ridges, 
there  are  fimilar  crucial  ridges  within  ;  but  more  regu- 
lar, fmooth,  and  equal,  and  making  only  one  tranfverfe 
line.   The  tentorium  cerebello-super-extensum, 
is  a  diaphragm  or  tranfverfe  partition,  which  croffes 
the  fkull  at  its  back  part ;  cuts  off  from  the  reft  of  the 
cranium  the  hollow  of  the  occipital  bone  ;  appropriates 
that  cavity  for  the  cerebellum,  and  defends  the  cere- 
bellum from  the  weight  and  prefTure  of  the  brain. 
This  tentorium,  or  tranfverfe  membrane,  is  attached 
to  the  great  internal  ridge  of  the  occipital  bone. 
In  the  angle  where  this  membrane  is  fixed  to  the 
ridge,  lies  the  great  finus  or  vein ;  which  is  called  longi- 
tudinal linus,  while  it  is  running  along  the  head  ;  but 
the  fame  linus,  dividing  in  the  back  of  the  head,  into 
two  great  branches,  changes  its  name  with  its  direction ; 
and  the  forkings  of  the  veffel  are  named  the  right  and 
left  lateral  finufes,  which  go  down  through  the  ba- 
lls of  the  fkull ;  and  being  continued  down  the  neck, 
$.re  there  named  the  great  or  internal  jugular  veins. 
This  forking  of  the  longitudinal,  into  the  lateral  iinu- 
fes,  makes  a  triangular  or  tripod-like  groove, 
which  follows  the  internal  ridges  of  the  occipital  bone : 
and  above  and  below  the  tranfverfe  ridge,  there  are 
formed  four  plain  and  fmooth  hollows.  The  two  upper 
ones  are  aboye  the  tentorium,  and  contain  the  back- 

raoft 


64 


DESCRIPTION  OF  THE 


mod  lobes  of  the  brain  J  the  two  lower  ones  are  under 
the  tentorium,  and  hold  the  lobes  of  the  cerebellum 
or  little  brain. 

Processes.  The  proceffes  or  projections  of  the  oc- 
cipital bone  are  few  arid  fimple.  f.  There  is  a  part 
of  the  bone  which  runs  forward  from  the  place  of  the 
foramen  magnum ;  lies  in  the  very  centre  of  the  bafe  of 
the  lkull ;  and  joins  the  occipital  to  the  fphenoidal 
bone  j  and  which,  both  on  account  of  its  place  (wed- 
ged in  the  bafis  of  the  lkull),  and  of  its  Ihape,  which 
is  rather  fmall,  and  fomewhat  of  the  form  of  a  wedge, 
is  named  the  cuneiform,  or  wedge-like  process  of 
the  occipital  bone.  And,  2.  There  are  two  fmall  oval 
procefles,  or  button-like  projections,  which  ftand  off 
from  the  fide,  or  rather  from  the  forepart  of  the  fora- 
men magnum,  or  great  hole,  arid  which,  being"  lodged 
in  joints  belonging  to  the  upper  bone  of  the  neck,  form 
the  hinge  on  which  the  head  moves.  Thefe  two  pro- 
cefTes  are  named  the  condyles  of  the  occipital  bone. 
They  are  not  very  prominent,  but  rather  flattened  ; 
are  of  an  oval  form,  and  have  their  fore-ends  turned  a 
little  towards  each  other  ;  fo  that  by  this  joint  the 
head  moves  directly  backwards  or  forwards,  but  can- 
not turn  or  roll.  The  turning  melons  are  performed 
chiefly  by  the  firft  bones  of  the  neck.  Round  the  root 
of  each  condyle,  there  is  a  roughnefs,  which  mows 
■where  the  ligament  ties  this  fmall  point  to  the  cor- 
refponding  bone  of  the  neck. 

Holes. — 1.  Thefe  condyles  ftand  jufl:  on  the  edge  of 
the  foramen  magnum,  or  great  hole  of  the  head, 
■which  tranfmits  the  fpinal  marrow,  or  continuation  of 
the  brain  j  and  the  edges  of  this  hole  (which  isalmoft 
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a  regular  circle)  are  turned  and  fmoothed  ;  a  little 
thicker  at  the  lip,  and  having  a  roughnefs  behind  that, 
giving  a  firm  hold  to  a  ligament,  which,  departing 
from  this  hole,  goes  down  through  the  whole  cavity 
of  the  fpine,'  forming  at  once  a  fheath  for  the  fpinal 
marrow,  and  a  ligament  for  each  individual  bone. 
There  paffes  down  through  this  great  hole  the  fpinal 
marrow,  and  the  vertebral  vein.  There  come  up 
through  it  the  vertebral  arteries,  which  are  of  great 
importance  and  fize ;  and  a  fmall  nerve,  which,  from 
its  coming  backwards  from  the  fpine  to  afiift:  certain 
nerves  of  the  brain,  is  named  the  fpinal  acceffary 
nerve. 

1.  The  fecond  hole  is  placed  a  little  behind  the  ring 
of  the  foramen  magnum,  and  juft  at  the  root  of  either 
condyle,  is  round,  and  large,  eafily  found,  and  fome- 
times  it  is  double  ;  it  tranfmits  the  ninth  pair,  or  great 
lingual  nerve. 

3.  There  is  another  hole  fmaller,  and  lefs  regular 
than  this  laft.  It  is  exactly  behind  the  condyle,  while 
the  lingual  hole  is  before  it.  It  is  for  permitting  a  fmall 
vein,  the  cervical  vein  of  the  neck,  to  enter  and  drop 
its  blood  into  the  great  lateral  finus ;  but  often  it  is 
not  formed,  and  this  trifling  vein  gets  in  by  the  great 
occipital  hole. 

4.  We  (hall  defcribe  with  the  temporal  bone  that 
wide  hole  which  is  common  to  the  temporal  and  oc- 
cipital bones,  and  which  tranfmits  the  great  lateral 
finus. 


OS  TEMPORIS. — The  temporal  bone  is,  in  the 
child,  two  bones ;  which  retain  their  original  names 
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of  pars  petrofa  and  pars  fquamofa.  The  whole  bone 
is  very  irregular  in  its  thicknefs,  and  hollows,  and 
procefles.  The  pars  squamosa  is  a  thin  or  fcaly 
part ;  rifes  like  a  fhell  over  the  lower  part  of  the  pa- 
rietal bone,  and  is  fmoothed  and  flattene«Uby  the  rub- 
bing of  the  temporal  mufcle.  The  pars  petrosa, 
often  named  os  lapidosum,  or  ftony  bone,  is  hard,  ir- 
regular, rocky  ;  juts  inwards  towards  the  bails  of  the 
lkull ;  contains  the  organ  of  hearing,  and,  of  courfe, 
receives  and  tranfmits  all  the  nerves  which  are  con- 
nected with  the  ear.  There  is  a  third  portion  of  this 
bone,  viz.  the  occipital  angle,  which  is  thick  and 
hard ;  is  divided  into  cells,  and  forms  thofe  caverns 
which  are  fuppofed  to  be  chiefly  ufeful  in  reverbe- 
rating the  found. 

The  fquamous  part  is  grooved,  to  make  the  fqua- 
mous  future  \  is  fcolloped  or  fringed  ;  and  exceeding- 
ly thin  on  its  edge  ;  it  is  radiated,  in  confequence  of 
its  original  offification  mooting  out  in  rays.  The 
petrous  part  again  is  triangular,  unequal  by  the  ca- 
vities of  the  ear;  it  has  a  very  hard,  mining,  polilhed 
like  furface  ;  exceeded  in  hardnefs  by  nothing  but  the 
enamel  of  the  teeth.  Where  it  projects  into  the  bale, 
it  has  feveral  open  points,  which  are  filled  up  with 
cartilaginous  or  ligamentous  fubftance  ;  and  its  occi- 
pital angle  is  connected  with  the  other  bones  by  the 
additamentum  future  fquamofce. 

Processes,  i.  The  zygomatic  process  rifes  broad 
and  flat  before  the  ear  ;  grows  gradually  fmaller  as  it 
ftretches  forward  to  reach  the  cheek-bone :  forms 
with  a  procefs  of  that  bone  the  zygoma,,  yoke,  or  arch 
of  the  temple,  under  which  the  temporal  mufcle  plays. 
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The  temporal  mufcle  is  ftrengthened  by  a  firm  co- 
vering of  tendon,  which  ftretches  from  the  upper  edge 
of  this  zygoma  to  the  white  line  on  the  parietal  bone  ; 
and  feveral  mufcles  of  the  face  arife  from  the  lower 
edge  of  the*Eygoma,  particularly  one  named  mafTeter, 
which  moves  the  jaw  ;  and  one  named  zygomaticus, 
or  diftortor  oris,  becaufe  it  draws  the  angle  of  the 
mouth.  The  zygomatic  procefs  is  united  by  a  lhort 
future  to  the  cheek-bone. 

2.  The  styloid  process,  is  fo  named  from  a  flight 
refemblance  to  the  ftylus,  or  point  with  which  the 
ancients  engraved  their  writings  on  tables  of  wax.  It 
is  cartilaginous  long  after  birth  ;  even  in  the  adult,  it 
is  not  completely  formed  j  it  is  exceedingly  delicate 
and  fmall ;  and  when  its  cartilaginous  point  is  fairly 
oflified,  as  in  old  men,  it  is  fometimes  two  inches 
long.  It  Hands  obliquely  out  from  the  bails  of  the 
head,  and  is  behind  the  jaw;  fo  that  it  gives  con- 
venient origin  to  a  ligament  which  goes  downwards 
to  fupport  the  os  hyoides,  or  bone  of  the  tongue ;  and 
it  is  the  origin  of  many  curious  mufcles,  chiefly  of 
the  throat  and  jaws.  One  flender  mufcle  going  down- 
wards from  the  ftyloid  procefs,  and  expanding  over 
the  pharynx,  is  called  ftvlo-pharyngeus ;  one  going 
to  the  os  hyoides,  is  the  ftylo-hyoideus ;  one  going 
to  the  tongue,  is  the  ftylo-gloffus  ;  and  fince  the  procefs 
is  above  and  behind  thefe  parts,  the  mufcles  muft  all 
pull  backwards  and  upwards,  railing  according  to 
their  infertions,  one  the  pharynx,  another  the  os 
hyoides,  another  the  tongue. 

3.  The  vaginal  process  will  not  be  eafily  found, 
nor  acknowledged  as  a  procefs  ;  for  it  is  only  a  fmall 
riling  of  a  ridge  of  the  bone,  with  a  rough  and  bro- 
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ken- like  edge,  on  the  middle  of  which  the  styloid 
procefs  (lands :  it  is,  in  ftiort,  the  root  of  the  llyloid 
procefs  ;  and  anatomiits  have  chofen  to  obfervc  it, 
though  it  gives  origin  to  no  particular  part ;  and  they 
have  named  it  vaginalis,  as  if  it  refemhled  a  (heath 
for  the  ftyloid  procefs. 

4.  The  MASTOID  Or  MAMMILLARY  PROCESS,  is  acO- 

nical  nipple-like  bump,  like  the  point  of  the(  thumb;  it 
proje&s  from  under  the  ear,  and  is  eahly  felt  with  the 
finger  without ;  it  is  hollow,  with  many  cells  which 
enlarge  the  tympanum,  or  firft  cavity  of  the  ear,  and 
are  thought  to  reverberate  and.  flrengthen  the  found. 
Under  its  root,  there  is  a  deep  and  rough  rut  which 
gives  a  firm  hold  to  the  firft  belly  of  the  digaftric 
mufcle ;  and  the  point  or  nipple  of  this  procefs  is  the 
point  into  which  the  maftoid  mufcle  is  inferted  from 
before,  and  the  complexus,  obliquus,  and  trachelo- 
maftoidasus  mufcles  from  behind.  Jit  has  been  pro- 
pofed  of  late  years,  that,  in  certain  cafes  of  deafnefss 
we  fhould  open  this  part  Avith  the  trepan. 

5.  The  auditory  process  is  juft  the  outer  margin 
of  the  hole  of  the  ear.  It  is  in  a  child  a  diftinct  ring, 
which  is  laid  upon  the  reft  of  the  bone.  The  mem- 
brane of  the  ear  is  extended  upon  this  ring,  like  the 
head  of  a  tambour  upon  its  hoop,  whence  this  is 
named  the  circle  of  the  tambour  by  the  French,  and  by. 
us  the  drum  of  the  ear.  In  the  adult,  this  ring  is  fairly 
united  to  the  bone,  and  is  named  the  proceffus  audi- 
torius;  and  may  be  defined  a  circle,  or  ring  of  bone, 
with  a  rough  irregular  edge;  the  drum  or  membrane 
of  the  ear  is  extended  upon  it,  and  the  cartilaginous 
tube  of  the  ear  is  fixed  to  it ;  and  this  ring  occupies 
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the  fpace  from  the  root  of  the  mammillary  to  the  root 
of  the  zygomatic  procefs. 

Holes.  The  temporal  bone  is  perforated  with 
many  holes,  each  of  which  relates  to  the  organ  of 
hearing  ;  iome  for  permitting  nerves  to  enter  others 
for  letting  them  out ;  and  others  for  the  free  pafiage 
of  air  to  the  internal  ear. 

i.  The  meatus  auditoiuus  externus  (the  circle 
of  which  has  been  defcribed),  is  covered  with  the 
membrane  of  the  drum,  and  communicates  the  vibra- 
tory motion  of  the  air  for  moving  and  exciting  the 
internal  organs. 

1.  The.  meatus  auditorius  internus,  is  tbathole 
by  which  the  auditory  nerves  have  accefs  to  the  ear. 
It  is  a  very  large  hole,  feated  upon  the  back  of  the 
pars  petrofa,  which  is  of  a  triangular  form.  The  hole 
is  at  firft  large,  fmooth,  almoft  a  regular  circle,  with,  a 
fort  of  round  lip.  Within  this  there  are  feen  many  fmall 
holes,  the  meaning  of  which  is  this :  The  auditory 
nerve  is  double  from  its  very  origin  in  the  brain :  it 
confifts,  in  fact,  of  two  diftincT:  nerves,  the  portio 
dura,  and  the  portio  mollis.  The  portio  mollis  is  a 
large  foft  and  delicate  nerve,  which  conflitutes  the 
true  organ  of  hearing ;  and  when  it  is  admitted  into 
the  ear,  it  is  expanded  into  a  thin  web  which  fpreads 
over  all  the  cavities  of  the  ear,  as  the  cochlaea,  fcmi- 
circular  canals,  &c.  The  portio  dura,  the  fmaller 
part  of  the  nerve,  pafles  indeed  through  the  ear,  but 
it  is  quite  a  foreign  nerve  ;  it  is  not  diftributed  within 
the  ear  ;  it  keeps  the  form  of  a  diftinct  cord,  and  paf- 
fing  through  the  temporal  bone,  it  comes  out  upon 
the  cheek,  where  it  is  expanded ;  fo  that  the  portio 

dura 


DESCRIPTION  OF  THE 


dura  is  a  nerve  of  the  face,  palling  through  the  ear, 
but  forming  no  part  of  that  organ.  Thus  the  two 
nerves,  the  portio  dura  and  the  portio  mollis,  enter  to- 
gether ;  they  fill  the  greater  hole,  and  then  they  part; 
the  portio  dura,  entering  by  one  diftincVhole,  takes 
its  courfe  along  a  diftincr  canal,  the  aqueduct,  of  Fallo- 
pius,  from  which  it  comes  out  upon  the  cheek  ;  while 
the  portio  mollis,  entering  by  many  fmaller  holes  in- 
to the  cochlaea,  femicircular  canals,  and  other  internal 
parts  of  the  ear,  is  expanded  in  thefe  cavities  to  form 
the  proper  organ  of  hearing. 

3.  There  is  upon  the  fore  part  of  the  petrous  bone 
a  fmall  hole  which  will  admit  the  point  of  a  pin.  This 
hole  receives  a  fmall  twig  reflected  from  the  fifth  pair 
of  nerves :  the  netve  is  as  fmall  as  a  fewing  thread  ; 
it  can  be  traced  along  the  petrous  bone  by  a  fmall 
groove,  which  -conducts  it  to  the  hole  ;  and  when  it 
enters  the  ear,  it  goes  into  the  fame  canal  with  the 
portio  dura,  and  joins  itfelf  to  it. 

4.  The  hole  by  which  the  portio  dura  pafTes  out 
upon  the  cheek,  is  found  juft  before  the  maltoid,  and 
behind  the  flyloid,  procefs ;  and  being  betwixt  the 
two,  it  is  named  the  stylo-mastoid  hole,  and  is  fo 
fmall,  as  juft  to  admit  a  pin. 

5.  The  hole  for  the  Euflachian  tube  is  very  irregular. 
-No  air  can  pafs  through  the  membrane  of  the  drum  ; 
and  as  air  is  necefTary  within  the  ear,  it  is  conveyed 
upwards  from  the  palate  by  the  iter  a  palato  ad 
aurem,  or,  as  it  is  commonly  called,  the  Eustachian 
tube.  This  tube  is  long,  and  of  a  trumpet  form  ;  its 
mouth,  by  which  it  opens  behind  the  noftril,  is  wide 
euough  to  receive  the  point  of  the  finger $  it  grows 
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gradually  fmaller  as  it  advances  towards  the  ear  !  it  is 
cartilaginous  in  almoft  its  whole  length ;  very  little 
of  it  confifts  ot  firm  bone ;  fo  that  the  ftudent,  in  ex- 
amining the  Ikull,  will  hardly  find  the  Euftachian 
tube  ;  for  the  cartilage  being  rotten  away,  nothing  is 
left  but  that  end  of  the  canal  that  is  next  the  ear, 
and  which  is  open  both  above  and  below,  ragged,  ir- 
regular, and  broken. 

When  we  have  a  fore  throat,  the  pain  extends  up 
along  this  tube  into  the  ear ;  when  we  have  a  cold, 
both  our  voice  and  our  hearing  is  hurt ;  the  one  by 
the  Huffing  of  the  finufes,  the  other  by  the  fluffing  of 
the  Euftachian  tube.    When  we  fliut  the  nofe  and 
mouth,  and  blow  ftrongly,  we  feel  a  crackling  in  the 
ear,  as  in  the  place  of  the  Euftachian  tube  ;  when  we 
dive,  we  feel  the  fame,  by  the  condenfation  of  the 
air :  and  fometimes  by  forcing  the  air  ftrongly  up- 
wards through  the  ear,  or  by  vomits,  obftruction  of 
the  Euftachian  tube,  and  the  deafnefs  which  attends 
that  accident,  are  very  fuddenly,  and  we  may  fay, 
violently  removed ;  or  fometimes  the  cure  is  attempt- 
ed by  fyringing,  or  by  cleaning  the  mouth  of  this 
tube  with  a  probe,  juft  as  we  do  the  external  ear. 

The  other  holes  do  not  relate  to  the  ear,  and  are 
chiefly  for  tranfmitting  the  great  blood-vefiels  of  the 
brain. 

i.  The  carotid  artery,  the  chief  artery  of  the 
brain,  enters  into  the  Ikull  near  the  point  of  the  pe- 
trous bone,  and  juft  before  the  root  of  the  ftyloid  pro- 
cefs.  The  artery  goes  firft  directly  upwards,  then  ob- 
liquely forwards  through  the  bone,  and  then  again 
upwards,  to  emerge  upon  the  infide  of  the  fkull ;  fo 
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that  the  carotid  makes  the  form  of  an  Italic  5,  when 
it  is  palling  through  the  fubftance  of  the  bone  ;  and 
in  place  of  a  mere  hole,  we  find  a  fort  of  ftiort  canal, 
wide,  a  little  crooked,  and  very  fmooth  within.  There 
feems  to  be  a  particular  defign  in  this  angle,  which 
the  artery  is  forced  to  make  :  perhaps  it  is  defigned  to 
abate  the  violence  with  which  the  blood  would  drive 
forwards  into  the  brain  ;  for  in  many  of  the  lower  ani- 
mals, there  are  Itill  more  particular  provifions  than 
this,  the  artery  being  prevented  from  entering  the 
brain  in  one  great  trunk,  by  a  curious  divifion,  into 
many  branches,  which  meet  again.  It  is  at  this  par- 
ticular point  that  we  are  fenfible  in  our  own  body  of  the 
beating  of  thefe  two  great  arteries ;  and  Haller  is  at 
pains  to  inform  us,  that,  during  a  fever,  he  felt  this 
beating  in  a  very  diftreffing  degree. 

2.  The  great  lateral  sinus  comes  out  through 
the  temporal  bone,  to  form  the  internal  jugular  vein. 
The  courfe  of  the  linus  may  be  eafily  traced  by  the 
groove  of  the  occipital  bone  downwards,  behind  the 
pars  petrofa :  there  alfo  it  makes  a  deep  groove,  and 
ends  with  a  large  inteftine-like  turn,  which  makes  a 
large  cavity  in  the  temporal  bone,  big  enough  to  re- 
ceive the  point  of  the  finger.  The  linus  palfes  out, 
not  by  any  particular  hole  in  the  temporal  bone,  but 
by  what  is  called  a  common  hole,  viz.  formed  one  half 
by  the  temporal,  and  one  half  by  the  occipital  bone. 
This  hole  is  very  large ;  is  lacerated  or  ragged  like.  It 
is  fometimes  divided  into  two  openings,  by  a  fmall 
point,  or  fpine  of  bone.  The  larger  opening  on  one 
fide  of  that  point  tranfmits  the  great  linus,  where  it 
begins  to  form  the  jugular  vein ;  and  the  fmaller  open- 
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ing  transmits  the  eighth  nerve  of  the  fkull,  or  par  va- 
gum  which  goes  down  towards  the  llomach,  along 
with  the  jugular  vein. 

There  is  a  fmali  furrow  upon  the  very  angle  or 
ridge  of  the  petrous  bone,  which  is  made  by  a  fmall 
vein  of  the  brain  going  towards  the  end  of  the  lateral 
fin  us. 

3.  There  is  a  fmall  hole  on  the  outfide  of  this  bone, 
in  the  occipital  angle  5  or  rather  the  hole  is  oftener 
found  in  the  line  of  the  future  (the  additamentum  fu- 
ture fquamofaj).  Sometimes  it  is  in  the  occipital  bone  ; 
or  fometimes  it  is  awanting  :  it  tranfmits  a  trifling  vein 
from  without,  into  the  great  linus,  or  a  fmall  artery 
going  to  the  dura  mater. 

That  hollow  under  the  root  of  the  zygomatic  pro- 
cefs,  which  lodges  the  hinge  of  the  jaw-bone;,  mud  be 
defcribed  along  with  the  lower  jaw. 

The  /ETHMOID  BONE. — This  is  perhaps  one  of 
the  mod  curious  bones  of  the  human  body.  It  appears 
almoft  a  cube,  not  of  folid  bone,  but  exceedingly  light* 
fpongy,  and  confifting  of  many  convoluted  plates,  which 
form  a  net-work  like  honey-comb.  It  is  curioufly  in- 
clofed  in  the  os  frontis,  betwixt  the  orbitary  proceiTes.of 
that  bone.  One  horizontal  plate  receives  the  olfactory 
nerves,  which  perforate  that  plate  with  fuch  a  number 
of  fmall  holes,  that  it  refembles  a  fieve  ;  whence  the 
bone  is  named  cribriform,  or  asthmoid  bone.  Other 
plates  dropping  perpendicularly  from  this  one,  receive 
the  divided  nerves,  and  give  them  an  opportunity  of 
expanding  into  the  organ  of  fmelling ;  and  thefe 
bones,  upon  which  the  olfactory  nerves  are.fpread  out, 
are  fo  much  convoluted,  as  to  extend  the  furface  of 
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this  fenfe  very  greatly,  and  are  named  fpongy  bones; 
Another  flat  plate  lies  in  the  orbit  of  the  eye  ;  and 
being  very  fmooth  by  the  rolling  of  the  eye,  it  is  named 
the  os  planum,  or  fmooth  bone.  So  that  the  scthmoid 
bone  fupports  the  forepart  of  the  brain,  receives  the 
olfactory  nerves,  forms  the  organ  of  fmelling,  and 
makes  a  chief  part  of  the  orbit  of  the  eye  ;  and  the 
fpongy  bones,  and  the  os  planum,  are  neither  of  them 
diftinct  bones,  but  parts  of  this  aethmoid  bone. 

The  cribriform  flate  is  exceedingly  delicate  and 
thin  ;  lies  horizontally  over  the  root  of  the  noie  ;  and 
fills  up  neatly  the  fpace  betwixt  the  two  orbilary  platefi 
of  the  frontal  bone.  The  olfactory  nerves,  like  .two 
fmall  flat  lobes,  lie  out  upon  this  plate,  and  adhering 
to  it,  {hoot  down  like  many  roots  through  this  bone, 
fo  as  to  perforate  it  with  numerous  fmall  holes,  as  if  n 
had  been  dotted  with  the  point  of  a  pin,  or  like  a  nut- 
meg grater. 

This  plate  is  horizontal ;  but  its  procefTes  are  per- 
pendicular, one  above,  and  three  below. 

1.  The  firft  perpendicular  procefs  is  what  is  called 
crista  galli  \  a  fmall  perpendicular  projection,  fome- 
what  like  a  cock's  comb,  but  exceedingly  fmall,  (land- 
ing directly  upwards  from  the  middle  of  the  cribriform 
plate,  and  dividing  that  plate  into  two  ;  fo  that  one  ol- 
factory nerve  lies  upon  each  fide  of  the  crifta  galli ;  and 
the  root  of  the  falx  or  feptum  betwixt  the  two  hemi- 
fpheres  of  the  brain,  begins  from  this  procefs.  The  fora- 
men caecum,  or  blind  hole  of  the  frontal  bone,  is  form- 
ed partly  by  the  root  of  the  crifta  galli,  which  is  very 
fmooth,  and  fometimes,  it  is  faid,  hollow  or  cellular. 

2.  Exactly  oppofite  to  this,  and  in  the  fame  direction 
with  it,  u  e.  perpendicular  to  the  sethmoid  plate, 
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ftands  out  the  nasal  plate  of  the  aethmoid  bone.  It 
is  fometimes  called  the  azygous,  or  Tingle  procefs  of  the 
ethmoid,  and  forms  the  beginning  of  that  feptum  or 
partition  which  divides  the  two  noftrils.  This  pro- 
cefs is  thin,  but  firm,  and  compofed  of  folid  bone  •,  it 
is  commonly  inclined  a  little  to  one  lide,  fo  as  to  make 
r lie  noitrils  of  unequal  fixe.  The  azygous  procefs  is 
united  with  the  vomer,  which  forms  the  chief  part  of 
the  partition  ;  fo  that  the  feptum,  or  partition  of  the 
nofe,  conlilts  of  this  azygous  procefs  of  the  aethmoid 
bone  above,  of  the  vomer  below,  and  of  the  cartilage 
in  the  fore  or  projecting  part  of  the  nofe  ;  but  the 
cartilage  rots  away,  fo  that  whatever  is  fecn  of  this 
feptum  in  the  flcull,  mud  be  either  of  the  rethmoid 
bone  or  the  vomer. 

3.  Upon  either  lide  of  the  feptum,  there  hangs  down 
a  spongy  bone,  one  hanging  in  each  noftril.  They 
are  each  rolled  up  like  a  fcroli  of  parchment :  they 
are  very  fpongy  ;  are  covered  with  a  delicate  and  fen- 
lible  membrane-,  and  when  the  olfactory  nerves  depart 
from  the  cribriform  plate  of  the  aethmoid  bone,  they 
attach  themfelves  to  the  feptum,  and  to  thefe  upper 
fpongy  bones,  and  expand  upon  them  fo,  that  the  con- 
volutions of  thefe  bones  are  of  material  ufe  in  expand- 
ing the  organ  of  fmelling,  and  detaining  the  odorous, 
ellluvite  till  the  impreffion  be  perfect.  Their  convolu- 
tions are  more  numerous  in  the  lower  animals,  in  pro- 
portion as  they  need  a  more  acute  fenfe.  They  are 
named  fpongy,  or  turbinated  bones,  from  their  convo- 
lutions, refembling  the  many  folds  of  a  turban. 

The  fpongy  bones  have  a  great  many  honey  comb- 
like  cells  connected  with  them,  which  belong  alfo  to 
Ifae  organ  of  fmell,  and  which  are  ufeful  perhaps  by 
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detaining  the  effluvia  of  odorous  bodies,  and  alfo  by 
reverberating  the  voice.  Thus,  in  a  common  cold, 
while  the  voice  is  hurt  by  an  affection  of  thefe  cells, 
the  lenfe  of  fmelling  is  almoft  loft. 

4.  The  orbitaRY  plate  of  the  aethmoid  bone  is  a 
large  furface  ;  confiding  of  a  very  firm  plate  of  bone, 
of  a  v)  gular  fquare  form  ;  exceedingly  fmooth  and  po- 
lifhed  :  it  forms  a  great  part  of  the  focket  for  the  eye^ 
lying  on  its  inner  fide.  When  we  fee  it  in  the  detach-- 
ed  bone,  we  know  jt  to  be  juft  the  flat  lide  of  the  aeth- 
moid  bene  ;  but  while  it  is  incafed  in  the  focket  of 
the  eye,  we  fhould  believe  it  to  be  a  fmall  fquare  bone  5 
and  from  this,  and  from  its  frnoothnefs,  it  has  got  the 
diftinc"t  name  of  os  planum. 

5.  The  os  unguis  fliould  alfo,  perhaps, be  counted  as 
a  part  of  this  bone  ;  for  though  the  os  unguis,  when 
obferved  in  the  orbit,  feems  to  be  a  fmall  detached 
bone,  thin  like  a  fcale,  and  of  the  lize  of  the  finger 
nail  (whence  it  has  its  name),  yet  in  the  adult,  theos 
unguis  is  firmly  attached  to  the  asthmoid  bone  ;  comes 
along  with  it  when  we  feparate  the  pieces  of  the  ikull  j 
and  when  the  os  unguis  is  pared  off  from  the  aeth- 
moid bone,  the  cells  are  expofed. 

This  os  unguis,  then,  is  a  fmall  fcaly-like  plate,  in 
the  inner  corner  of  the  orbit  juft  over  the  nofe.  We 
find  in  it  that  groove  which  holds  the  lachrymal  lac, 
and  conducts  it  to  the  nofe  ;  and  it  is  this  thin-  bone 
that  we  perforate  in  making  the  new  paflage  into  thy 
nofe,  when  there  is  an  obftruction  in  the  natural  duel, 

6.  The  cells  of  the  ethmoid  bone,  which  form  fo 
important  a  fliare  of  the  organ  of  fmell,  are  arranged 
in  great  numbers,  along  the  fnongy  bone.    They  arc 
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fmall  neat  cells,  much  like  a  honeycomb;  arid  regu- 
larly arranged  in  two.  rows,  parted  from  each  other 
by  a. thin  partition  \  io  that  the  os  planum  feems  to 
have!  one  fet  of  cells  attached  to  it,  while  another  rte 
gUla'r  fet  of  cells  belongs  ip  like  mariner  to  the  fpongy 
bone's.  7'he  cells  are  thus  twelve lin  numbed  *,  overling 
into  each  other,  and  into  the  nofe*. 

Tllefe  cells  are  frequently  the  feat  of  venereal,  ulcers^ 
p.::  J  the  fpongy  bones  are  tfhe  jiirface  where :  polypi 
often  fpro.ut  up.  ..And  from  the-i  general  connections 
acid  forms  of.  the  bone;  we  can  ealily  understand  ;how 
the  venereal,  ulcer,,  when  deep  in  the  nofe,.  having. got 
to  thefe  cells,  cannot  be  cured,  but  undermines  all  the 
face:}  ftow  the  venereal  difoafe,.  ikaving  affecXed  the 
nofe,  foon  fpreads.  to:  the  eye,  arid  how  even  the  brain 
itfelf  is  not  fafe.  We  fee  the  danger  of  a  blow  upon 
the  nofe,  which.,  by.  a  force  upon  the  feptum,  or  middle 
partition,,  may  deprefs  the  delicate : crib riformi  $latet 
fo  as  to  opprefs  the  brain  with  all  the  effedls  of  a  frac-* 
tured  Ikull,  and  without  any  operation  which  carl 
gWe  relief.  And  we  alio  fee  much,  danger  in  fulling 
away. polypi,  which  are'  firmly  attached  to  the:  upper 
fpongy  bone.      '  ti  . 

SPHENOIDAL  BONE.-±-Thc  fphenoidal  borto 
completes  the  crauiuni,  and  clotcs  it  below.  It  is>na-> 
mcdsPHENOLD,  cuneiform,  or  wed oe- like bono^from 
its  being  incafed  in  the  very  balls  of  the  fkull ;  or  it  k 
named'.os  multiforme,  from  its  irregular  lhapc.  It  is 
much  of  the  fhape  of  a  bat,  whence  it  is  often -named 
the  pterygoid  bonIe,  its  temporal  procefies  behog  like 
extended  wings  •  its  pterygoid  procenes  like  feef ;  its 
  middle 

*  The  number  is  commonly  twelve,  but  not  regularly  fo. 
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middle  like  the  body  and  head  of  a  bat.  Its  wing-like 
procefTes  are  in  the  hollow  of  the  temple,  forming  a 
part  of  the  fquamous  future,  and  alfo  compofing  a  part 
of  the  orbit  of  the  eye  t  Its  pterygoid  procefTes  hang 
over  the  roof  of  the  mouth,  forming  the  back  of  the 
noftrils.  The  body  is  in  the  very  centre  of  the  fkull, 
and  tranfmits  almoft  all  the  nerves  of  the  brain  ;  but 
ftill  the  body  bears  fo  fmall  a  proportion  to  the  bone, 
that  we  have  not  a  regular  centre  to  which  all  the 
procefTes  can  be  referred  ;  fo  that  we  are  always,  in 
defcribing  this  bone,  moving  forwards  from  point  to 
point,  from  one  procefs  or  hole  to  the  next. 

PROCESSES. — li.  The  alje,  or  wings,  often  na- 
med temporal  procefTes,  rife  up  in  the  temple,  to  form 
part  of  the  hollow  of  the  temple;  and  thefe  wings  of  the 
fphenoid  bone  meeting  the  frontal,  parietal,  and  tem- 
poral bones,  by  a  thin  fcaly  edge,  they  make  part  of 
the  fquamous  future,  and  give  a  fmooth  furface  for 
the  temporal  mufcle  to  play  upon. 

2.  The  other  fide  of  this  fame  procefs  looks  towards 
the  focket  of  the  eye,  and  has  a  very  regular  and 
fmooth  furface  ;  it  is  exactly  oppofite  to  the  os  pla- 
num. As  the  ethmoid  bone  forms  part  of  the  inlidc 
of  the  orbit,  the  wing  of  the  fphenoid  bone  forms  part 
of  the  outlide  of  the  orbit ;  and  fo  the  furface  turned 
towards  the  eye  is  named  the  orbitary  process  of 
the  fphamoid  bone. 

3.  The  lower,  or  back  part  of  this  bone  runs  out 
into  a  narrow  point,  which  finks  in  under  the  petrous 
portion  of  the  temporal  bone,  and  being  fharp  pointed, 
it  is  named  the  spinous  process.  It  is  very  remarkable 

for 
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iur  u  fmall  hole  which  permits  the  great  artery  of  the 
dura  mater  to  enter. 

4.  The  point  of  this  fpinous  procefs  projects  in  the 
form  of  a  very  fmall  peak,  which  will  hardly  be  found 
by  the  ftudent.  It  projecls  from  the  balls  of  the  Ikull 
juft  within  the  condyle  of  the  lower  jaw  ;  and  being  a 
fmall  point,  like  the  point  of  the  flilus,  or  iron  pen, 
it  alfo  is  named  styloid  process,  and  gives  rife  to  a 
curious  mufcle  of  the  palate. 

5.  The  pterygoid  process  *  are  four  in  number, 
two  on  either  fide.  They  are  thofe  proceffes,  upon 
which  (with  the  fpinous  procefs)  the  bone  naturally 
{lands,  and  which,  when  we  compare  it  with  a  bat, 
rcprefent  the  legs  \  one  of  each  fide  is  named  external 
pterygoid  ;  the  other  is  named  the  internal  pterygoid 
procefs. 

1.  Each  external  pterygoid  process,  is  thin,  flat, 
and  broad,  and  extends  further  backwards.  Each  in- 
ternal pterygoid  procefs  is  taller  and  more  flender  ; 
not  foflat  nor  broad.  It  has  its  end  rifing  higher  than  the 
other,  and  tipped  with  a  fmall  neat  hook,  named  the 
hook  of  the  pterygoid  procefs.  The  inner  pterygoid 
proceffes  form  the  back  of  the  noflrils.  The  Euftachian 
tube  comes  downwards  in  a  wide  groove  betwixt  the 
two  proceffes,  and  then  turning  its  wide  mouth  towards 
the  noftril,  it  opens  juft  behind  the  internal  procefs, 
viz.  behind  the  noftril,  and  over  the  back  of  the  pa- 
late. The  hook  of  the  pterygoid  procefs  is  called  the 
hook  of  the  palate,  of  which  it  forms  the  backmoft 
point.  The  mufculus  circumflexus  vel  tenfor  palati,  ri- 
fing from  the  mouth  of  the  Euftachian  tube,  turns  with 


*  There  is  fome  confufion  in  this  name,  fince  pterygoid  fignifief 
aliform,  or  wing-like  procefTes. 
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a  fmall  tendon  round  this  hook,  like  a  rope  over  its  pul- 
ley ;  and  the  great  mufcles  of  the  lower  jaw,  the  only 
ones  for  moving  it  fidewife,  or  for  its  grinding  mo- 
tions, arife  from  the  pterygoid  procefTes,  fo  as  to  be 
named  the  external  and  internal  pterygoid  mufcles, 
according  to  the  procefTes  from  which  they  arife. 

6.  The  azygous  process*,  isfo  named,  from  its  be- 
ing fingle,  becaufe  it  is  feated  in  the  centre  of  the 
bone,  fo  that  it  can  have  no  fellow.  It  Hands  perpen- 
dicularly downwards  and  forwards,  over  the  centre 
of  the  nofe,  and  its  chief  ufe  is  to  give  a  firm  feat  or 
infertion  for  the  vomer,  or  bone,  which  forms  the  fep- 
tum.  This  with  the  azygous  procefs  of  the  aethmoid 
bone  united,  forms  the  upper  and  back  parts  of  the 
feptum  ;  and  the  vomer,  or  proper  bone  of  the  par- 
tition, Hands,  with  a  fplit  edge,  aftride  over  thefe  two 
procefTes,  fo  as  to  have  a  very  firm  feat. 

7.  The  clynoid  proc  esses j  have,  like  many  parts  of 
the  human  body,  a  very  whimfical  name,  very  ill  fuit- 
ed  to  exprefs  their  form;  for  it  is  not  eafy,  in  this  in- 
ftance,  to  acknowledge  the  likenefs  of  four  little  knobs 
tobed-pofts ;  yet  the  clynoid  procefTes  are  very  remark- 
able. The  two  anterior  clynoid  processes  are  fmall 
bumps,  rather  fharp,  projecting  backwards,  and  ter- 
minating in  two  flat  projecting  points.  The  poste- 
rior 


*  Azygous  is  a  term,  which  is  applied  to  fuch  parts  as  have  no 
fellow ;  becaufe  almoft  always  the  parts  on  one  fide  of  the  body 
are  balanced  by  fimilar  and  correfponding  parts  on  the  other  fide. 
When  they  (land  in  the  centre  of  the  body,  or  are  otherwife  fingle, 
we  call  them  azygous ;  and  fo  the  azygous  procefs  of  the  ethmoid 
and  fphenoid,  and  other  bones  ;  or  the  azygous  vein,  which  runs 
lathe  centre  of  the  thorajc,  and  is  fingle. 
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rior.  clynoid  processes,  rife  about  an  inch  further 
backwards,  and  are,  as  it  were,  oppofed  to  the  others. 
They  rife  in  one  broad  and  flat  procefs,  which  divides 
above  into  two  points,  fmall  and  round,  or  knobby  at 
their  points ;  and  they  look  forwards  towards  the  an- 
terior clynoid  procefles. 

The  sella  turcica  ephippium,  or  Turkifh  faddle, 
is  the  fpace  inclofed  by  thefe  four  procefles,  and  is 
well  named.  The  fella  turcica  fnpports  the  pituitary 
gland,  an  appendage  of  the  brain,  the  ufe  of  which  is 
unknown.  The  carotid  arteries  rife  up  by  the  fides 
of  the  fella  turcica,  and  mark  its  (ides  with  a  broad 
groove.  The  optic  nerves  lie  upon  a  groove  at  the 
fore  part  of  the  fella  turcica,  betwixt  the  two  anterior 
clynoid  procefles  ;  and  fometimes  the  two  anterior  pro- 
cefles ftretch  backwards,  till  they  meet  the  pofteriou 
ones,  and  form  an  arch,  under  which  the  carotid  ar- 
tery pafles.  Often  the  pofterior  clynoid  knobs  cannot 
be  fairly  diftinguilhed  ;  fince,  in  many  lkulls,  they 
form  but  one  broad  procefs. 

This  bone  has  alfo  its  cells,  for  all  that  part  which 
we  call  the  body  of  the  bone,  all  the  fella  turcica, 
that  fpace  which  is  betwixt  the  clynoid  procefles 
within  and  the  azygous  procefs  without,  is  hollowed 
into  one  large  cell,  divided  with  a  middle  partition. 
It  is  indeed  lefs  regular  than  the  other  cells ;  it  is  fome- 
times very  large,  fometimes  it  is  not  to  be  found  ;  it 
has  other  trifling  varieties,  which  it  were  idle  to  de- 
fcribe.  As  it  communicates  with  the  oethmoid  cells, 
it  probably  performs  one  office  with  them  ;  is  almoft  a 
continuation  of  them,  fo  that  when  any  one  is  lefs  or 
awanting,  the  others  are  proportionally  larger. 

Vol.  I.  L  HOLES. 
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HOLES.— The  fph  enoid  bone  is  fo  placed  in  the 
very  centre  of  the  {kirll,  that  its  holes  tranfmit  the 
principal  nerves  of  the  Ikull,  and  it  bears  the  marks  of 
the  chief  arteries. 

i.  The  optic  holes,  are  large,  round  holes,  juft  un- 
der each  anterior  clynoid  procefs.  We  trace  the  optic 
nerves,  by  a  large  groove  into  each  optic  hole ;  and 
an  artery  goes  along  with  them,  named  the  ophthalmic 
artery,  about  the  fize  of  a  crow-quill,  twilling  round 
the  optic  nerve,  and  giving  arteries  to  the  eyelids, 
mufcles,  and  lachrymal  gland,  but  mod  efpecially  to 
the  ball  and  humours  of  the  eye  itfelf.  This  ocular 
or  ophthalmic  artery  comes  off  from  the  great  carotid, 
while  it  lies  by  the  fide  of  the  fella  turcica  ;  and  it  is 
a  branch  again  of  this  ocular  artery,  which  goes  out 
upon  the  forehead,  forming  the  fuperciliary  notch,  or 
hole. 

i.  The  foramen  lacerum,  is  next  in  order,  and  is 
fo  named,  becaufe  it  is  a  wide  flit.  The  foramen  la- 
cerum is  wide  near  the  fella  turcica,  grows'  gradually 
narrower,  as  it  goes  out  towards  the  temple,  till  it  ter- 
minates almoft  in  a  flit.  The  upper  line  of  the  fora- 
men lacerum  is  formed  by  the  anterior  clynoid  pro- 
cefs, extending  outwards,  fliarp  and  flat :  And  this  is 
what  fome  have  chofen  to  diftinguifh  by  the  name  of 
transverse  spinous  process,  or  the  little  wing  of  In- 
grafias,  who  had  obferved  it. 

The  nerves  of  the  fkull  are  counted  from  before 
backwards.  There  are  nine  nerves  proper  to  the 
ikull ;  the  ift,  or  olfadlory  nerve,  perforates  the  cribri- 
form bone  ;  the  2d,  or  optic  nerve,  pafles  through 
the  optic  hole ;  the  3d,  the  4th,  part  of  the  5th,  and 

the 
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the  whole  of  the  6th  pairs  of  the  nerves,  pafs  through 
this  foramen  lacerum,  or  wide  hole,  to  go  alfo  into 
the  eye.  The  optic  nerve  forms  the  proper  organ  of 
vifion.  The  fmaller  nerves  of  the  3d,  4th,  5th,  and 
6th  pairs,  go  to  animate  its  mufcles,  with  the  trifling 
exception  of  fome  fmall  twigs,  which;  palling  through 
the  orbit,  mount  upon  the  forehead,  or  go  downwards 

into  the  nofe. 

3.  The  foramen  rotundum,  is  named  from  its 
round  fhape.  The  foramen  opticum  is  indeed  round, 
but  it  has  already  got  an  appropriated  name.  Now 
to  give  the  young  anatomift  a  regular  notion  of  this, 
and  of  the  next  hole,  we  muft  enumerate  the  branches 
of  the  5th  pair.  The  fifth  nerve  of  the  brain  is  as 
broad  as  the  little  finger,  and  lies  by  the  flde  of  the 
fella  turcica,  where  it  divides  into  three  lefier  nerves, 
which  are  called  branches  of  the  5th  pair.  The  firft 
branch  of  the  5th  pair  is  deftined  for  the  eye  ;  the 
fecond  branch  of  the  5th  pair  for  the  upper  jaw  ;  the 
third  branch  of  this  5th  pair  for  the  lower  jaw  :  fo 
the  firft  branch  of  -the  5th  pair  pafles  through  the 
foramen  lacerum  to  the  eye ;  the  fecond  branch  of 
the  5th  pair  pafTes  through  the  foramen  rotundum  to 
the  upper  jaw  ;  the  third  branch  of  this  great  nerve 
pafles  through  the  foramen  ovale  to  the  lower  jaw  ; 
and  if  we  had  any  faith  in  the  doctrines  of  nervous 
fympathy,  we  mould  fay,  here  is  a  wide  fympathy 
provided  among  the  nerves  of  the  eye,  the  face,  and 
the  lower  jaw. 

The  foramen  rotundum,  then,  is  a  hole  exactly- 
round,  pretty  large,  opening  immediately  under  the 
inner  end  of  the  foramen  lacerum,  and  tranfmitting  the 
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fecond  branch  of  the  5th  pair  of  nerves  to  the  upper 
jaw. 

4.  The  foramen  ovale,  is  an  oval  hole,  larger  than 
the  foramen  rotundum  ;  about  half  an  inch  behind 
it  •  and  tranfmitting  the  third  branch  of  the  5th  pair 
to  the  lower  jaw. 

5.  The  foramen  spinale,  or  spinous  hole,  is  a  very 
fmall  round  hole,  as  if  made  with  a  large  pin  ;  is  in 
the  very  point  of  the  fpinous  procefs  ;  is  one  third  of 
an  inch  behind  the  oval  hole,  and  tranfmits  the  fmaH 
artery,  lefs  than  a  crow- quill,  which  conftitutes  the 
chief  artery  of  the  dura  mater,  viz.  that  artery  which 
makes  its  impreffion  upon  the  parietal  bone. 

6.  There  is  ftill  another  hole,  which  tranfmits  a  nerve, 
curious  in  this  refpecr,  that  it  is  not  going  out  from 
the  fkull,  but  returning  into  it  5  for  the  fecond  branch 
of  the  5th  pair,  or  the  fuperior  maxillary  nerve,  fends 
a  fmall  branch  backwards,  which  having  come  with- 

.  in  the  fkull,  enters  the  temporal  bone,  and  goes  to  join 
itfelf  to  the  portio  dura  of  the  7th  pair,  and  in  its  way 
gives  a  fmall  branch,  to  help  out  the  flender  begin- 
ning of  the  great  fympathetic  nerve.  This  retrograde 
branch  of  the  maxillary  nerve  gets  back  again  into 
the  Ikull,  by  a  hole  which  is  found,  juft  under  the  root 
of  each  pterygoid  procefs,  whence  it  is  named  ptery- 
goid hole*;  or  by  many,  is  named  after  its  difcover- 
er,  the  Vidian  hole  f.    This  hole  is  almoit  hidden 

Under 


*  This  retrograde  twig,  is  the  little  nerve  which  perforates  the 
os  petrofum  on  its  fore  part.    Vide  page  70. 

+  Vidus  Vidius,  a  profeflbr  of  Paris,  and  phyfician  to  Francis  the 
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under  the  point  of  the  petrous  bone,  is  hot  to  be  feen, 
but  in  the  feparated  bones,  and  is  nearly  of  the  fize  of 
the  fpinous  hole. 

If  there  are  found  fome  minute  holes  about  the  fel- 
la turcica,  they  are  only  the  marks  of  fome  blood- veffels, 
entering  the  bone  to  nourifh  it. 


CHAP.  IV, 

OF  THE  BONES  OF  THE  FACE  AND  JAWS. 

The  face  is  compofed  of  a  great  number  of  fmall 
bones,  which  are  grouped  together,  under  the  com- 
mon name  of  upper  jaw.  There  are  fix  bones  on  ei- 
ther fide  of  the  face  ;  but  as  their  names  could  convey 
no  diftinct  notion  of  the  ufes,  forms,  or  places  of  thefe 
bones,  to  enumerate  them  were  but  wafte  of  time  : 
they  have  indeed  futures,  and  their  futures  have  been 
very  regularly  enumerated  ;  but  thefe  bones  meet  each 
other  by  fuch  thin  edges,  that  no  indentation  nor 
proper  future  is  formed.  None  of  thefe  futures  run 
for  any  length,  or  are  of  any  note  ;  therefore  I  have 
only  this  to  fay  concerning  the  futures  of  the  face, 
that  they  are  acknowledged  to  be  purely  a  confe- 
rence 
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quencc  of  the  offification  having  begun  in  many- 
points  :  no  particular  defign  of  nature  has  been  fup- 
pofed.  The  futures,  if  they  require  names,  are  to  be 
named  after  the  bones  which  they  unite. 

OSSA  NASI. — The  ofla  nafi  are  fmall  bones,  rather 
thin,  having  no  cancelli,  being  merely  firm  and 
condenfed  plates.    They  are  convex  outwardly,  fo 
that  the  two  together  form  nearly  an  arch.  They  are 
oppofed  to  each  other  by  a  pretty  broad  furface,  fo 
that  their  thin  arch  is  firm.    They  have  a  flat  rough 
furface,  by  which  they  are  laid  upon  the  rough  fur- 
face  of  the  frontal  bone  ;  fo  that  there  alfo  their  con- 
nection is  ftrong.    They  are  inclofed  by  a  branch  of 
the  upper  jaw-bone,  which  ftretching  upwards,  is  na- 
med its  nafal  procefs :  and  they  lie  with  their  edges 
under  it  in  one  part,  and  above  it  in  another,  in  fuch 
a  way,  that  they  cannot  ealily  be  forced  in.  Laftly, 
their  lower  edge  is  rough,  for  the  firm  attachment  of 
the  cartilages  of  the  nofe ;  and  their  loweft  point,  or 
that  where  the  bones  of  the  nofe  and  the  griftles  of  the 
nofe  are  joined,  is  the  moft  prominent  point  (or  as  it 
is  vulgarly  called  the  bridge)  of  the  nofe;  from  which 
connection,  notwithftanding  its  firmnefs,  the  cartila- 
ges are  fometimes  luxated. 

Os  unguis,  fo  named  from  its  being  of  the  fize  and 
lhape  of  a  nail ;  or  fometimes  named  the  os  lachry- 
male,  from  its  holding  the  duct  which  conveys  the 
tears,  is  that  thin  fcale  of  bone  which  I  have  defcribed 
as  belonging  to  the  os  aethmoides.  It  is  commonly  de- 
fcribed as  a  diflinct,  bone;  it  is  a  thin  flat  bone,  a  fingle 
fcale,  without  any  cancelli ;  it  is  found,  in  the  inner 
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angle  of  the  eye,  at  its  forepart,  andjuft  touching  the 
top  of  the  nofe  ;  it  has  a  large  groove  in  it  for  holding 
the  lachrymal  fac  and  duel.  One  half  of  this  bone  is 
behind  the  groove,  and  there  the  eye  rolls  upon  it. 
One  half  of  it  is  occupied  by  the  groove  for  the  nafal 
ducr;  and  the  other  fide  of  the  groove  is  formed  by  the 
riling  branch,  or  nafal  procefs,  as  it  is  called,  of  the  up- 
per jaw-bone.  The  os  unguis  is  delicate,  and  eafily 
broken,  being  as  thin  as  a  meet  of  paper.  It  is  this 
bone  which  is  pierced  in  the  operation  for  the  fiftula 
lachrymalis  ;  which  is  eafily  done,  almoft  with  a  blunt 
fteel  or  probe  ;  and  the  chief  caution  is  to  keep  for- 
wards, fo  as  to  perforate  in  the  place  of  the  groove,  as 
that  will  lead  into  the  nofe,  and  not  behind  it,  which 
would  carry  the  perforating  inftrument  into  the  seth- 
moidal  finufes,  and  perhaps  wound  the  fpongy  bone. 

This  bone  feems  peculiarly  liable  to  caries,  which 
is  perhaps  the  nature  of  all  thefe  thin  bones  ;  for  as 
they  have  no  marrow,  they  muft  depend  entirely  on 
their  periofteum,  which  they  are  no  fooner  robbed  of 
than  they  die. 

Ossa  maxillaria  superiora. — The  upper  jaw- 
bones are  particularly  worthy  of  notice  ;  for  here  we 
find  all  that  is  curious  in  the  face,  even  to  its  fize  and 
mape.  The  upper  jaw-bones  are  of  very  great  fize, 
forming  as  it  were  the  foundation  or  bafis  of  the  face. 
They  fend  a  large  branch  upwards,  which  forms  the 
fides  of  the  nofe  ;  a  broad  plate  goes  backwards,  which 
forms  the  roof  of  the  palate  ;  there  is  a  circular  projec- 
tion below,  which  forms  the  alveoli,  or  fockets  of  the 
teeth.  The  upper  jaw-bones  are  quite  hollow  within, 
forming  a  very  large  cavity,  which  is  capable  of  con- 
taining 
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taining  an  ounce  of  fluid  or  more.  The  fize  of  this  ca- 
vity feems  to  determine  the  height  of  the  cheek-bone, 
and  the  form  of  the  face  ;  and  the  difeafed  enlarge- 
ment of  this  cavity  raifes  the  cheek-bone,  leflens  the 
eye,  and  deforms  the  face  in  a  very  extraordinary  de- 
gree. 

Thefe  proceffes,  and  this  cavity  of  the  bone,  are  what 
deferve  moft  particular  notice. 

i.  The  firft  is  the  nasal  process,  which  extends 
upwards,  to  form  the  fide  of  the  nofe.  It  is  arched 
outwards,  to  give  the  noftrils  fhape.  Its  fides  fupport 
the  nafal  bones ;  and  the  cartilages  of  the  alas  nafi,  or 
wings  of  the  nofe,  are  fixed  to  the  edges  of  this  pro- 
cefs. 

i.  A  plate  of  this  bone  is  called  the  orbitary  pro- 
cefs.  This  thin  plate  is  the  roof  of  the  great  cavity, 
Which  occupies  this  bone  entirely.  It  is  at  once  as  a 
roof  to  the  antrum  maxillare  and  as  a  floor  for  the 
eye  to  roll  upon.  There  is  a  wide  groove  along  the 
upper  furface  of  this  plate,  in  which  the  chief  branch 
of  the  upper  maxillary  nerve  lies  :  And  this  branch, 
named  infra  orbitary  nerve  from  its  lying  thus  under 
the  eye,  comes  out  by  a  hole  of  the  jaw-bone  under 
the  eye,  which  is  named  infra  orbitary  hole.  And 
thus  the  nerve  appearing  upon  the  cheek,  is  the  chief 
nerve  of  the  face. 

3.  This  great  bone  is  the  bafis  upon  which  the 
cheek-bone  (lands ;  and  that  it  may  have  a  firm  place, 
there  is  a  rough  and  (as  anatomifts  call  it)  fcabrous 
furface,  which  makes  a  very  firm  future  with  the  cheek- 
bone ;  and  as  this  furface  rifes  a  little,  it  is  named  the 
malar  procefs. 

j  4.  From 
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4.  From  the  lower  circle  of  this  bone,  there 
projects  a  femicircle  of  bone,  which  is  for  lodging  the 
teeth  of  the  upper  jaw.  This  circle  of  bone  is  as  deep 
as  the  fangs  of  the  teeth  are  long.  And  it  may  be 
very  truly  named  a  procefs. (processus  aLveolaius), 
iince  it  does  not  exift  in  the  foetus,  hOr  till  the  teeth  be- 
gin to  be  formed;  fince  it  grows  along  with  the  teeth, 
and  is  abforbed  and  carried  clean  away  when  in  old 
age  the  teeth  fall  out.  The  fides  of  the  fockets  in 
which  the  teeth  are  lodged  are  extremely  thin,  and 
furround  them  clofely.  The  teeth  are  fo  clofely  em- 
braced by  their  fockets,  and  we  are  fo  far  from  being 
polTefTed  of  any  inftrument  by  which  they  can  be 
pulled  perpendicularly  out,  that  the  fockets  can  fel- 
dom  efcape  ;  they  are  broken  or  fplintered  in  perhaps 
one  of  four  extractions,  even  by  the  mou;  dexterous  ar- 
tifis  in  that  line. 

5.  The  palate  process  is  a  plate  of  bone  which 
divides  the  nofe  from  the  mouth,  conflituting  the  roof 
of  the  palate,  and  the  floor  or  bottom  of  the  noftrils. 
This  plate  is  thinner  in  its  middle,,  and  thicker  at  ei- 
ther edge  :  thus,  it  is  thick  where  it  firft  comes  off 
from  the  alveolar  procefs  ;  it  is  thin  in  its  middle;  and 
it  is  again  thick  where  it  meets  its  fellow  of  the  oppo- 
fite  fide.  For  at  the  place  where  the  two  upper  jaw- 
bones meet,  the  palate  plate  is  turned  upwards,  fo 
that  the  two  bones  are  oppofed  to  each  other  in  the 
middle  of  the  palate,  by  a  broad  flat  furfrce,  which 
cannot  be  feen  but  by  feparating  the  bones..  This  fur- 
face  is  fo  very  rough,  that  the  middle  palate  future 
almofl:  refembles  the  futures  of  the  fkull;  and  the  max- 
illary bones  are  neither  eafily  feparated,  nor  eaiily 
•  Voi-  I-  M  joined 
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joined  again.    This  meeting  of  the  palate  plates  by  a 
broad  furface,  makes  a  riling  fpine,  or  fharp  ridge  to- 
wards the  nollrils  ;  fothat  the  broadnefs  of  the  furface 
by  which  thefe  bones  meet,  ferves  a  double  purpofe ; 
it  joins  the  bones  fecurely,  and  it  forms  a  fmall  ridge 
upon  which  the  fplit  edge  of  the  vomer,  or  partition  of 
the  nofe,  is  planted.    Thus  we  find  the  palate  plate 
of  the  maxillary  bones  conjoined  ;  forming  almoft  the 
whole  of  the  palate,  while  what  are  properly  called 
the  palate  bones  form  a  very  fmall  mare  of  the  back 
part  only.    As  thefe  thinner  bones  of  the  face  have 
no  marrow,  they  are  nourilhed  by  their  periofteum 
only  ;  they  are  of  courfe  perforated  with  many  fmall 
holes.    A  great  many  minute  holes  are  found  along 
the  palate  plate,  about  the  place  of  the  fockets,  and 
indeed  all  over  the  maxillary  bones  :  And  this  is  par- 
ticular in  the  palate,  that  the  hard  membrane,  or  co- 
vering of  it,  is  fixed  to  the  bony  plate  by  many  rough 
tubercles,  and  even  by  fmall  hooks,  which  are  ealily 
feen  in  the  dried  bone. 

6.  The  antrum  maxill are,  or  cavity  of  the  jaw- 
bone, is  commonly  named  antrum  hjghmorianum, 
after  its  difcoverer  Highmore.  We  have  gone  round 
the  antrum,  on  all  its  fides,  in  defcribing  thefe  procefTes 
of  the  bone  :  The  palate  plate  makes  the  floor  of  the 
antrum  ;  the  orbitary  procefs  makes  its  roof;  the  cheek, 
quite  up  from  the  fockets  of  the  teeth  to  the  lower 
part  of  the  eye,  forms  its  walls  or  fides ;  lb  that  when 
the  antrum  enlarges,  it  is  the  cheek  that  becomes  de- 
formed ;  and  when  we  defign  to  open  the  antrum, 
we  either  perforate  the  cheek,  or  pull  one  of  the 
teeth.  The  antrum  is  concave  towards  the  cheek,  but 
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it  has  a  flat  fide  towards  the  nofe  ;  it  is  divided  from 
the  cavity  of  the  noftril  by  a  flat  and  very  thin  plate 
of  bone  ;  it  feems  in  the  naked  lkull  to  have  a  very 
wide  opening,  and  the  lower  fpongy  bone  is  hung  by 
a  fmall  hook  upon  the  edge  of  this  thin  feptum, 
which  divides  the  antrum  from  the  nofe  ;  but  in  the 
Ikull,  covered  with  its  foft  parts,  we  find  the  antrum 
almoft  clofed  by  a  membrane  which  ilretches  over 
the  opening,  and  leaves  but  one  or  two  very  fmall 
holes  of  the  fize  of  the  fmalleft  pea,  by  which,  per- 
haps, the  reverberation  of  found  in  the  antrum  is 
more  effectual  in  railing  the  voice,  and  by  which1  fmall 
hole,  the  mucus,  which  is  fecreted  in  the  antrum, 
drops  out  into  the  nofe.    The  cavity  of  the  antrum, 
like  the  inner  furfaces  of  the  noftrils,  is  covered  with 
a  membrane,  and  is  bedewed  with  mucus ;  and  the 
mucus  drops  more  or  lefs  freely  in  various  pofitions  of 
the  head.   Sometimes  by  cold,  or  other  accidents,  in- 
flammations and  fuellings  of  the  membrane  come 
on  j  the  holes  are  clofed  ;  the  drain  of  matter  is  fup- 
prelfed  and  confined  within,  and  the  cheek  fwells. 
Perhaps  there  may  be  fome  particular  difeafe  of  the 
membrane  with  which  the  cavity  is  lined,  or  of  the 
bone  itfelf :  in  one  way  or  other,  difeafes  of  this  ca- 
vity, and  collections  of  matter,  dreadful  pain  and 
caries  of  the  bone  are  very  frequent ;  then  the  cheek 
riles    the  face  is  irrecoverably  deformed  ;  fometimes 
the  matter  makes  its  way  by  the  fides  of  the  teeth, 
or  at  laft,  it  burfts  through  the  bones,  makes  an  ulcer 
in  the  cheek  ;  and  then  there  is  a  natural  cure,  but 
flow  and  uncertain.    There  is  no  very  fure  mark  of 
this  difeafe ;  it  may  be  known  by  an  attentive  retro- 
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fpecl  of  all  the  circumftances.  The  difeafc  is  not  to  be 
eafily  nor  certain'y  difcovered  ;  but  a  very  long  con- 
tinued tootbach,  an  uncommon  degree  of  pain,  or 
greater  affection  of  the  eye,  with  a  fwelling  and  red- 
nefs,  and  gradual  riling  of  the  cheek,  are  very  fufpi- 
cious  figns.  "  The  pulling  of  the  fecond  or  third  of 
the  grinding  teeth,  often  brings  a  fplinter  away  with 
it,  which  opens  a  road  for  the  matter  to  flow  ;  or 
though  there  be  no  breach  of  the  focket,  often  the 
confined  matter  follows  the  teeth,  becaufe  not  unfre- 
quently  the  longer  fangs  of  the  grinders  naturally 
penetrate  quite  into  this  cavity  of  the  jaw  :  if  the  mat- 
ter fhould  not  flow,  the  floor  of  the  antrum  is  eafily 
perforated,  by  introducing  a  fliarp  ftillet  by  the  focket 
of  the  tooth  that  is  pulled.  The  flow  of  the  matter 
gives  relief,  and  injections  of  various  medicines  com- 
plete the  cure.  But  as  this  opening  is  fometimes  a 
cure,  it  is  fometimes  alfo  a  difeafe  ;  for  the  breaking 
of  a  focket,  fometimes  opening  a  way  into  this  an- 
trum, there  follows  inflammation  of  its  internal  furface, 
a  running  of  matter,  and  fometimes  caries  of  the 
bone. 

Holes. — The  holes  of  the  jaw-bone  are  two  only  : 
I.  The  infra-orbitary  hole,  for  tranfmitt/ng  the 
infra-orbitary  nerve  from  the  bottom  of  the  eye, 
comes  along  under  the  eye  in  a  bony  groove,  and 
makes  generally  one  large  round  hole  on  the  cheek, 
juft  under  the  margin  of  the  orbit,  or  fometimes 
the  nerve  divides  and  makes  two  fmaller  holes  in 
its  paffage  upon  the  cheek ;  and,  2.  A  hole  in  the 
palate  plate,  which  belongs  equally  to  each  of  the 
palate  bones ;  for  it  is  betwixt  the  two  bones  in  the 
fore  part,  or  beginning  of  the  palate  future  behind 
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the  two  firft  cutting  teeth.  This  hole  is  named  fo- 
ramen incisivum,  as  opening  juft  behind  theincifive 
or  cutting  teeth  ;  or  it  is  named  anterior  palatine 
hole,  to  diltinguifli  it  from  one  in  the  back  of  the 
palate :  This  hole  is  large  enough  to  receive  the  point 
of  a  quill ;  it  is  fingle  towards  the  mouth  ;  but  to- 
wards the  nofe,  it  has  two  large  openings,  one  open- 
ing diftinctly  into  each  noftril. 

.  3.  But  it  will  be  well  to  explain  here  a  third  hole, 
which  is  common  to  the  maxillary  with  the  proper 
palate  bones.  It  is  formed  on  the  back  part  of  the 
palate  (one  on  either  fide),  in  the  future  which  joins 
the  palate-bones  to  the  jaw-bones :  It  is  named  pos- 
terior palatine  hole  :  It  is  as  large  as  the  interior 
palatine  hole,  but  it  ferves  a  much  more  important 
purpofe  ;  for  the  upper  maxillary  nerve  fends  a  large 
branch  to  the  palate,  which  branch  comes  down  be- 
hind the  back  of  the  noftril,  perforates  the  back  of 
the  palate,  by  the  pofterior  palatine  hole,  and  then 
goes  forward  in  two  great  branches  along  the  palate. 
Thus  the  chief,  or,  we  might  fay,  the  only  nerves  of 
the  palate  come  down  to  it  through  thefe  pofterior 
palatine  holes :  but  the  ufc  of  the  anterior  palatine 
hole  is  a  problem  Hill ;  for  we  cannot  believe  that  fo 
great  a  hole,  fo  very  regular,  and  fo  curioufly  divided, 
fo  as  to  open  into  the  two  noftrils,  can  be  quite  ufe- 
lefs ;  yet  the  meaning  of  this  hole  has  never  been  ex- 
plained. It  looks  almoft  as  if  it  were  merely  defigned 
for  giving  the  foft  palate  a  furer  hold  upon  the  bone  ; 
for  no  ducts  have  been  found  opening  into  the  palate 
from  the  nofe  ;  nor  any  glands  with  their  duels  feated 
here  j  nor  any  nerves  paffing  either  from  the  nofe  to 
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the  palate,  or  from  the  palate  to  the  nofe  ;  nor  any  ar- 
tery, except  one  of  the  moll  trifling  faze.  In  fhort, 
anatomifts  having  fought  with  care  for  any  thing  that 
might  explain  its  ufe,  have  ftill  found  nothing  but  the 
hard  membrane  filling  up  the  anterior  hole. 

The  whole  furface  of  the  bone  which  forms  the  an- 
trum, is  perforated  with  frequent  fmall  holes,  efpecially 
towards  its  back  part,  tranfmitting  fmall  arteries  and 
nerves  to  the  teeth  ;  and  the  back  of  the  antrum 
forms  with  the  orbitary  part  of  the  fphenoid  bone  a 
fecond  foramen  lacerum  for  the  eye  ;  an  irregular 
opening  towards  the  bottom  of  the  focket,  which  is 
for  the  accumulation  of  fat,  not  for  the  tranfmiffion 
of  nerves  ;  and  it  is  from  the  wafting  of  this  fat,  taken 
back  into  the  fyftem,  that  the  eye  links  fo  remarkably 
in  fevers,  confumptions,  and  fuch  other  difeafes  as 
wafte  the  body. 

The  OSSA  PALATI,  or  PALATE  BONES — are 
very  fmall,  but  have  fuch  a  number  of  parts,  and 
fuch  curious  connections  as  are  not  ealily  explained. 
They  feem  to  eke  out  the  fuperior  maxillary  bones, 
fo  as  to  lengthen  the  palate,  and  complete  the  noftrils 
behind :  they  even  extend  upwards  into  the  focket, 
fo  as  to  form  a  part  of  its  circle  ;  although,  in  looking 
for  them  upon  the  entire  fkull,  all  thefe  parts  are  fo 
hidden,  that  we  mould  fuppofe  the  palate  bones  to  be 
of  no  greater  ufe  nor  extent  than  to  lengthen  the  palate 
a  little  backwards. 

The  parts  of  the  palate  bone  are  thefe  : 
I,  The  palatal  plate,  or  procefs  of  the  palate 
b,one,  whence  it  has  its  name,  lies  horizontal  in  the 
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fame  level  with  the  palatal  procefs  of  the  jaw-bone, 
which  it  refembles  in  its  rough  and  fpinous  furface  ; 
in  its  thinnefs ;  in  its  being  thinner  in  the  middle,  and 
thicker  at  either  end  ;  in  its  being  oppofed  to  its  fel- 
low by  a  broad  furface,  which  completes  the  middle 
palate  suture  ;  and  it  is  connected  with  the  palate 
procefs  of  the  jaw,  by  a  future  refembling  that  by 
which  the  oppofite  bones  are  joined  ;  but  this  future 
going  acrofs  the  back  part  of  the  palate,  is  named 
the  transverse  palate  suture.  Where  the  two  pa- 
late bones  are  joined,  they  run  backwards  into  an 
acute  point ;  on  either  fide  of  that  middle  point,  they 
make  a  femicircular  line,  and  again  run  out  into  two 
points  behind  the  grinding  teeth  of  each  fide.  By  this 
figure  of  the  bones,  the  back  line  of  the  palate  has  a 
fcolloped  or  waved  form.  The  velum  palati,  or  cur- 
tain of  the  palate,  is  a  little  arched,  following  the  ge- 
neral line  of  the  bones ;  the  uvula  or  pap  hangs  ex- 
actly from  the  middle  of  the  velum,  taking  its  origin 
from  the  middle  projecting  point  of  the  two  bones  ; 
and  a  fmall  mufcle,  the  azygus  uvulae,  runs  down  in 
the  middle  of  the  velum,  taking  its  origin  from  this 
middle  point. 

2.  The  fmall  projecting  point  of  the  palate  bone, 
juft  behind  the  lafl  grinding  tooth,  touches  the  ptery- 
goid procefs  of  the  fphenoid  bone ;  it  is  therefore  named 
the  pterygoid  process  of  the  palate  bone  ;  but  it  is 
fo  joined  with  the  pterygoid  procefs  of  the  fphenoidal 
bone,  that  they  are  not  to  be  diftinguifhed  in  the  en- 
tire Ikull.  The  pofterior  pterygoid  hole,  or  third 
hole  of  the  palate,  is  juft  before  this  point. 

3.  The 
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3.  The  nasal  plate  or  process,  is  a  thin  and  fingle 
plate  ;  rifes  perpendiculary  upwards  from  the  palate  ; 
lies  upon  the  fide  and  back  part  of  the  noftrils,  fo  as  to 
form  their  opening  backwards  into  the  throat ;  it  is  fo 
joined  to  the  upper  jaw-bone,  that  it  lies  there  like  a 
founding-board  upon  the  fide  of  the  antrum  Highmo- 
rianum,  and  completes  that  cavity  forming  the  thin 
partition  betwixt  it  and  the  nofe. 

4.  This  nafal  procefs  extends  thus  up  from  the  back 
arch  of  the  palate  to  the  back  part  of  the  orbit ;  and 
though  the  nafal  plate  is  very  thin  and  delicate  in  its 
whole  length,  yet,  where  it  enters  into  the.  orbit,  it 
is  enlarged  into  an  irregular  kind  of  knob  of  a  trian- 
gular form.  This  knob  is  named  its  orbitary  pro- 
cess ;  or,  as  the  knob  has  two  faces  looking  two  ways 
in  the  orbit,  it  is  divided  fometimes  (as  by  Monro  the 
father)  into  two  orbitary  procefTes,  the  anterior  and 
pofterior  j  the  anterior  one  is  the  chief.  This  orbitary 
procefs,  or  point  of  the  palate  bone,  being  triangular, 
very  fmall,  and  very  deep  in  the  focket,  is  not  eafily 
difcovered  in  the  entire  fkull. 

5.  This  orbitary  procefs  is  mofi  commonly  hollow 
or  cellular,  and  its  cells  are  fo  joined  to  thofe  of  the 
fphenoid  bone,  that  it  is  the  palate  bone  that  flfuts 
the  fphenoid  cells,  and  the  fphenoid  and  PALATiNE 
cells  of  each  fide  conftitute  but  one  general  cavity. 

The  OSSA  SPONGIOSA,  or  TURBINATA,  IN- 
FERIORA,  are  fo  named,  to  diftinguifh  them  from  the 
upper  fpongy  bones,  which  belong  to  the  os  aeth- 
moides ;  but  thefe  lower  fpongy  bones  are  quite  di- 
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tincl,  formed  a-part,  and  connected  in -a  very  flight 
w  ay  with  the  upper  jaw-bones. 

The  ossa  spongiosa  inferiora,  are  two  bones, 
much  rolled  or  convoluted  ;  very  fpongy  ;  much  re- 
fembling  puff-pafte,  having  exaclly  fuch  holes,  cavities, 
and  net- work,  as  we  fee  in  raifed  pafte,  fo  that  they  are 
exceedingly  light.  They  lie  rolled  up  in  the  lower 
part  of  the  nofe ;  are  particularly  large  in  fheep  ;  are 
ealily  feen  either  in  the  entire  fubjecl,  or  in  the  naked 
fkull.  Their  point  forms  that  proje&ion,  which  is 
touched  with  the  finger  in  picking  the  nofe  ;  and 
from  that  indecent  practice,  very  often  ferious  confe- 
quences  arife,  for  in  many  inftances,  polypi  of  the 
lower  fpongy  bones,  which  can  be  fairly  traced  to 
hurts  of  this  kind,  grow  fo,  as  to  extend  down  the 
throat,  caufing  fuftbcation  and  death. 

One  membrane  conftitutes  the  univcrfal  lining  of 
the  cavities  of  the  nofe,  and  the  coverings  of  all  the 
fpongy  bones.  This  continuity  of  the  membrane,  pre- 
vents our  feeing  in  the  fubjecl,  how  flightly  the  fpon- 
gy bones  are  hung;  but  in  the  bare  and  deeded 
lkull,  we  find  a  neat  fmall  hook  upon  the  fpongy  bone, 
by  which  it  is  hung  upon  the  edge  of  the  antrum 
maxillare;  for  this  lower  fpongy  bone  is  laid  upon  the 
fide  of  the  antrum,  fo  as  to  help  the  palate  bone,  in 
clofmg  or  covering  that  cavity  from  within.  One 
end  of  the  fpongy  bone,  rather  more  acute,  is  turn- 
ed towards  the  opening  of  the  noftril,  and  covers  the 
end  of  the  lachrymal  duel  :  the  other  end  of  the  fame 
bone,  points  backwards  towards  the  throat.  The 
curling  plate,  hangs  down  into  the  cavity  of  the  nof- 
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tril,  with  its  arched  fide  towards  the  nofe.  This  fpon- 
gy bone  differs  from  the  fpongy  procefs  of  the  zeth~ 
moid  bone,  in  being  lefs  turbinated  or  complex ;  in 
having  no  cells  connected  with  it;  and  perhaps  it  is  lefs 
directly  related  to  the  organ  of  iinell.    If  polypi  arife 
from  the  upper  fpongy  bone,  we  can  ufe  lefs  freedom, 
and  dare  hardly  pull  them  away,  for  fear  of  injuring 
the  cribriform  plate  of  thea;thmoid  bone  :  we  are  in- 
deed  not  abfolutely  prohibited  from  pulling  the  polypi 
from  the  upper  fpongy  bone  ;  but  we  are  more  at  eafe, 
in  pulling  them  from  the  lower  one,  lince  it  is  quite 
an  infulated  bone.    When  peafe,  or  any  fuch  foreign 
bodies,  are  detained  in  the  nofe,  it  muft  be  from  their 
lwellingj  and  being  detained,  among  the  fpongy  bones. 

The  fpongy  bones  are  not  abfolutely  limited  in 
their  number:  there  is  fometimes  found  betwixt  thefe 
two,  a  third  fet  of  fmall  turbinated  bones,  commonly 
belonging  to  the  aethmoid  bone. 

VOMER.— The  nofe'  is  completed  by  the  vomer, 
which  is  named  from  its  refemblance  to  a  plough - 
lhare,  and  which  divides  the  two  noftrils  from  each 
other.  It  is  a  thin  and  llender  bone,  confifting  evi- 
dently of  two  plates  much  compreffed  together;  very 
denfe  and  ftrong,  but  ftillfothin,  as  to  be  tranfparent. 
The  two  plates  of  which  the  vomer  is  compofed,  fplit 
or  part  from  each  other' at  every  edge  of  it,  fo  as  to 
form  a  groove  on  every  fide.  i.  On  its  upper  part,  or 
as  we  may  call  it,  its  bafe,  by  which  it  ftands  upon  the 
ikull,  the  vomer  has  a  wide  groove,  receiving  the  pro- 
jecting point  of  the  aethmoid  and  fphaenoid  bones:  thus 
it  ftands  very  firm  and  fecure,  and  capable  of  refitting 
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very  violent  blows,  i.  Upon  its  lower  part,  its  groove  is 
narrower,  and  receives  the  riving  line  in  the  middle  of 
the  palate  plate,  where  the  bones  meet,  to  form  the 
palate  future.  At  its  fore-part,  it  is  united  by  a  rag- 
ged furface,  and  by  fomething  like  a  groove,  to  the 
middle  cartilage  of  the  nofe  ;  and  as  the  vomer  re- 
ceives the  other  bones  into  its  grooves,  it  is,  in  a  man- 
ner, locked  in  on  all  fides  :  it  receives  fupport  and 
ftrength  from  each  ;  and  if  the  vomer  and  its  cartilage 
mould  feem  too  (lender  a  fupport  for  the  fabric  of  the 
nofe,  let  it  be  remembered,  that  they  are  all  firmly 
connected,  and  covered  by  one  continuous  membrane, 
which  is  thick  and  ftrong,  and  that  this  is  as  a  perio- 
Iteum,  or  rather  like  a  continued  ligament,  which  in- 
creafes  greatly  the  thicknefs  and  the  ftrcngth  of  every 
one  of  thefe  thin  plates.  The  vomer,  in  almoft  every 
fubject,  bends  much  towards  one  or  other  noftril,  fo 
as  fometimes  to  occafion  no  final!  apprehenfion,  when 
it  happens  to  be  firft  obferved. 

OS  MALiE,  or  the  bone  of  the  cheek,  is  eafily 
known,  and  is  a  very  unimportant  one.  It  is  that  large 
fquare  bone  which  forms  thecheck  :  it  has  four  diftincl: 
points,  which  anatomirts  have  chofen  to  demonftrate, 
with  a  very  fuperiluous  accuracy,  i.  The  upper  or- 
bitary  procefs  Itands  higheft,  running  upwards  to 
form  part  of  the  focket,  the  outer  corner  of  the  eye, 
and  the  fharp  edge  of  the  temple,  i.  The  inferior 
orbitary  process, which  is  juft  oppofite  to  this,  form- 
ing the  lower  part  of  the  orbit,  and  the  edge  of  the 
cheek.  3.  The  maxillary  process,  is  that  broad  and 
yough  furface,  by  which  it  is  joined  to  the  upper  jaw- 
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bone.  4.  There  is  another  procefs,  the  bell  entitled  to 
the  nameof  procefs, becaufe  itflands  out  quite infulated, 
and  goes  outwards  and  backwards  to  unite  with  the 
temporal  bone,  in  forming  the  zygoma  or  temporal  arch; 
it  is  named  the  zygomatic  process.  5.  That  plate, 
which  goes  backwards  to  form  the  floor  of  the  orbit,  is 
named  the  internal  orbitary  process.  This  bone 
has  no  holes,  except  fuch  minute  ones  as  tranfmit  ar- 
teries, merely  for  the  nouriihment  of  the  bone  itfelf. 

OS  MAXILLA  INFERIORIS.— The  lower  jaw- 
bone,  is  likened  to  a  horfe-ihoe,  or  to  a  crefcent,  or  to 
the  letter  U,  though  we  need  be  under  no  anxiety  a- 
bout  refemblances  for  a  form  fo  generally  known. 
There  is  fuch  an  infinite  complication  of  parts  fur- 
rounding  the  jaw,  of  glands,  mufcles,  blood- veffels, 
and  nerves,  that  it  were  endlefs  to  give  even  the  flight- 
eft  account  of  thefe.  They  (hall  be  referved  each  for 
its  proper  place,  while  I  explain  the  form  of  the  lower 
jaw,  in  the  molt  Ample  and  eafy  way. 

1.  The  fore  part,  or  chin,  is,  in  a  handfome  and 
manly  face,  very  fquare  ;  and  this  portion  is  marked 
out  by  this  fquarenefs,  and  by  two  fmall  holes,  one  on 
either  fide,  by  which  the  nerves  of  the  lower  jaw  come 
out  upon  the  face. 

2.  The  bafe  of  the  jaw,  is  a  flraight  and  even  line, 
terminating  the  outline  of  the  face.  It  is  diftinctly 
traced  all  along,  from  the  firft  point  of  the  chin, 
backwards  to  the  angle  of  the  jaw.  Fractures  of  this 
bone  are  always  more  or  lefs  tranfverfe,  and  are  eafily 
known  by  the  falling  down  of  one  part  of  this  even 
line,  and.  by  feeling  the  crafhing  bones  when  the  fal- 
len 
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len  part  is  raifed.  Such  fraclures  happen  from  blows 
or  falls  ;  but  not  by  pulling  teeth,  for  the  fockets  of 
the  teeth  bear  but  a  fmall  proportion  to  the  reft  of 
the  jaw  ;  even  in  children  this  cannot  happen,  for  in 
them  the  teeth  have  no  roots,  and  have  no  hold  nor 
dangerous  power  over  the  jaw.  Though  (as  1.  have 
faid)  the  fockets  often  fuffer,  the  jaw  itfelf  never 
yields. 

3.  The  angle  of  the  jaw,  is  that  corner  where  the 
bafe  of  the  jaw  ends,  where  the  bone  rifes  upwards,  at 
right  angles,  to  be  articulated  with  the  head.  This 
part  alto  is  eafily  felt,  and  by  it  we  judge  well  of  the 
fituation  of  veins,  arteries,  and  glands,  which  might  be 
in  danger  of  being  cut,  in  wounds  or  in  operations. 
There  are  two  proceffes  of  the  jaw,  of  particular  im- 
portance, the  coronoid  or  horn-like  procefs,  for  the  in- 
fertion  of  its  ftrong  mufcles,  efpecially  of  the  temporal 
mufcle,  and  the  condyloid  or  hinge  procefs,  by  which 
it  is  jointed  with  the  temporal  bone. 

4.  The  coronoid  process,  named  from  its  refcm- 
blance  to  a  horn,  is,  like  the  reft  of  the  jaw-bone,  flat 
on  its  fides,  and  turned  up  with  an  acute  angle,  very 
fharp  at  its  point,  and  lying  exadly  under  the  zygoma, 
or  temporal  arch.  The  temporal  mufcle  runs  under 
this  arch,  and  lays  hold  on  the  coronoid  procefs  ;  not 
touching  it  on  one  point  only,  but  grafping  it  on  eve- 
ry fide,  and  all  round.  And  the  procefs  is  fet  fo  far 
before  the  articulation  of  the  jaw,  that  it  gives  the 
mufcle  great  power.  This  procefs  is  fo  defended  by 
the  temporal  arch,  and  fo  covered  by  mufcles,  that  it 
cannot  be  felt  without. 
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5.  The  condvloid  process,  or  the  articulating  pro- 
cefs  of  the  jaw,  is  behind  this,  and  is  .formed  by  the 
body  of  the  bone  turned  up  at  its  angle.    This  alfo  is 
of  the  fame  flat  form  with  the  reft  of  the  jaw.  The 
condyle,  or  joint  of  the  jaw-bone,  is  placed  upon  the 
top  of  this  rifing  branch.    The  condyle,  or  articula- 
ting head,  is  not  round,  but  flat,  of  a  long  form,  and  fet 
acrofs  the  branch  of  the  jaw.    This  articulating  pro- 
cefs  is  received  into  a  long  hollow  of  the  temporal 
bone,  juft  under  the  root  of  the  zygomatic  procefs ;  fo 
that  by  the  long  form  of  the  condyles,  and  of  the  ca- 
vity into  which  it  is  received,  this  joint  is  a  mere  hinge, 
not  admitting  of  lateral  nor  rotatory  motions,  at  leaft 
of  no  wider  lateral  motions  than  thofe  which  are  ne- 
ceflary  in  grinding  the  food  ;  but  the  hinge  of  the  jaw 
is  a  complex  and  very  curious  one,  which  (hall  be  ex- 
plained in  its  proper  place. 

6.  The  alveolar  process,  or  thelongrange  of  fockets 
for  the  teeth,  refembles  that  of  the  upper  jaw.  The 
jaw,  as  the  body  grows,  is  flowly  increafing  in  length, 
and  the  teeth  are  added  in  proportion  to  the  growth 
of  the  jaws.  When  the  jaws  have  acquired  their  full 
fize,  the  fockets  are  completely  filled  ;  the  lips  are  ex- 
tended, and  the  mouth  is  truly  formed.  In  the  de- 
cline of  life,  the  teeth  fall  out,  and  the  fockets  are  re- 
abforbed,  and  carried  clean  away,  as  if  they  had  never 
been ;  fo  that  the  chin  projects,  the  cheeks  become 
hollow,  and  the  lips  fall  in,  the  fureft  marks  of  old 
age. 

The  fucceflive  changes  of  the  form  of  the  jaw  are 
worthy  of  being  mentioned  once  more  ;  firft,  That  in 
♦he  child,  the  jaw  counfts  of  two  bones,  which  are  join- 
ed 
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ed  llightly  together  in  the  chin.  This  joining,  or  fym- 
phyfis,  as  it  is  called,  is  eafily  hurt,  fo  that  in  preterna- 
tular  labours  it  is,  according  to  the  common  method  of 
pulling  by  the  chin,  always  in  danger,  and  often  bro- 
ken. During  childhood  the  proceffes  are  blunt,  and 
fhort,  do  not  turn  upwards  with  a  bold  and  acute  an- 
gle, but  go  off  obliquely  from  the  body  of  the  bone. 
The  teeth  are  not  rooted,  but  fticking  fuperficially  in 
the  alveolar  procefs  ;  and  another  fet  lies  under  them, 
ready  to  pufli  them  from  the  jaws. 

Secondly,  That  in  youth,  the  alveolar  procefs  is  ex- 
tending, the  teeth  are  increafing  in  number.  The  coro- 
noid  and  articulating  proceifes  are  growing  acute  and 
large,  and  are  fet  off  at  right  angles  from  the  bone.  The 
teeth  are  now  firmly  rooted ;  for  the  fecond.  fet  has 
come  up  from  the  fubftance  of  the  jaw. 

Thirdly,  In  manhood,  the  alveolar  procefs  is  ftill  more 
elongated.  The  dentes  fapientise  are  added  to  the 
number  of  the  teeth  ;  but  often,  by  this,  the  jaw  is 
too  full,  and  this  laft  tooth  coming  up  from  the  back- 
moft  point  of  the  alveolar  procefs  in  either  jaw,  it 
fometimes  happens,  that  the  jaw  cannot  eafily  clofe  ; 
the  new  tooth  gives  pain ;  it  either  corrupts,  or  it  needs 
to  be  drawn. 

Fourthly,  In  old  age,  the  jaw  once  more  falls  flat ;  it 
ftirinks  according  to  the  judgment  by  the  eye,  to  half 
its  fize  ;  the  fockets  are  abforbed,  and  conveyed  away; 
and  in  old  age  the  coronoid  procefs  rifes  at  a  more 
acute  angle  from  the  lkull,  and  by  the  falling  down  of 
the  alveolar  procefs,  the  coronoid  procefs  feems  increa- 
fed  in  length. 
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HOLES. — The  holes  of  the  lower  jaw-bone  are 
chiefly  two  : 

1 .  A  large  hole  on  the  inner  fide,  and  above  the  an- 
gle of  the  jaw,  juftatthe  point  where  thefe  two  branches, 
the  condyloid  and  the  coronoid  procefies  part.  A  wide 
groove  from  above  downwards,  leads  to  the  hole  ;  and 
the  hole  is,  as  it  were,  defended  by  a  fmall  point,  or  pike 
of  bone,  riling  up  from  its  margin.  This  is  the  great 
hole  for  admitting  the  lower  maxillary  nerve  into 
the  hollow  of  the  jaw,  where  it  goes  round  within  the 
circle  of  the  jaw,  diftributing  its  nerves  to  all  the  teeth. 
But  at  the  point  where  this  chief  branch  of  the  nerve 
goes  down  into  the  jaw,  another  branch  of  the  nerve 
goes  forward  to  the  tongue.  And  as  nerves  make  an 
impreflion  as  deep  as  that  of  arteries  in  a  bone,  we  find 
here  two  grooves,  firft,  One  marking  the  place  of  the 
great  nerve,  as  it  advances  towards  its  hole  ;  and,  fe- 
condly,  A  fmaller  groove,  marking  the  courfe  of  the 
lefler  branch,  as  it  leaves  the  trunk,  and  panes  this  hole 
to  go  forward  to  the  tongue. 

Along  with  this  nerve,  the  lower  maxillary  artery, 
a  large  branch,  enters  alio  by  the  hole  ;  and  both  the 
nerve  and  the  artery,  after  having  gone  round  the  ca- 
nal of  the  jaw,  emerge  again  upon  the  chin. 

2.  The  fecond  hole  of  the  lower  jaw  is  that  on  the 
fide  of  the  chin,  about  an  inch  from  the  point  which 
permits  the  remains  of  the  great  nerve  and  artery  (al- 
moft  expended  upon  the  teeth)  to  come  out  upon  the 
chin  ;  it  is  named  the  mental  hole. 
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OF  THE  TRUNK; 

OR, 

THE  SPINE,  THORAX,  AND  PELVIS, 


The  SPINE. 

The  fpine  is  fo  named  from  certain  projecting  points 
of  each  bone,  which  {landing  outwards  in  the  back, 
form  a  continued  ridge  ;  and  the  appearance  of  con- 
tinuity  is  fo  complete,  that  the  whole  ridge  is  named 
fpine,  which,  in  common  language,  is  fpoken  of  as  a 
fingle  bone.    This  long  line  confifts  of  twenty-four 
diftind  bones,  named  vertebrae,  from  the  Latin  vertere, 
to  turn.    They  conduct,  the  fpinal  marrow,  fecure 
from  harm  the  whole  length  of  the  fpine  ;  and  fup- 
port  the  whole  weight  of  the  trunk,  head  and  arms  ; 
they  perform,  at  certain  points,  the  chief  turnings 
and  bendings  of  the  body  ;  and  do  not  fuffer  under 
the  longeft  fatigue,  or  the  greateft  weight  which  the 
limbs  can  bear.    Hardly  can  any  thing  be  more  beau- 
tiful or  furprifing  than  this  mechanifm  of  the  fpine, 
where  nature  has  eftablifhed  themoft  oppofite  and  in- 
confiftent  functions  in  one  fet  of  bones;  for  thefe'bones 
are  fo  free  in  motion,  as  to  turn  continually,  yet  fo 
ilrong  as  to  fupport  the  whole  weight  of  the  body;  and 
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fo  flexible  as  to  turn  quickly  in  all  directions,  yet  fo 
fteady  within,  as  to  contain  and  defend  the  moft  ma- 
terial and  the  moft  delicate  part  of  the  nervous  fy- 
ftem. 

The  vertebrae  are  arranged  according  to  the  neck, 
back,  and  loins,  and  the  number  of  pieces  correfponds 
with  the  length  of  thefe  divifions.  The  vertebrae  of 
the  loins  are  five  in  number,  very  large  and  ftrong, 
and  bearing  the  whole  weight  of  the  body.  Their 
procefles  Hands  out  very  wide  and  free,  not  entangled 
with  each  other  ;  and  perform  the  chief  motions  of 
the  trunk.  The  vertebrae  of  the  back  are  twelve  in 
number.  They  alfo  are  big  and  ftrong,  yet  fmaller 
than  thofe  of  the  loins  ;  their  procefles  are  laid  over 
each  other  ;  each  bone  is  locked  in  with  the  next,  and 
cmbar raffed  by  its  connection  with  the  ribs  ;  this  is 
therefore  the  fteadiefi:  part  of  the  fpine,  a  very  limited 
motion  only  is  allowed.  The  vertebrae  of  the  neck 
are  feven  in  number  ;  they  are  more  Ample,  and  like 
rings;  their  procefles  hardly  project;  they  are  very 
loofe  and  free;  and  their  motions  are  the  wideft  and 
eafieft  of  all  the  fpine. 

The  feven  vertebrae  of  the  neck,  twelve  of  the  back, 
and  five  of  the  loins,  make  twenty- four  in  all,  which  is 
the  regular  proportion  of  the  fpine.  But  the  number 
fometimes  varies  according  to  the  proportions  of 
the  body ;  for  where  the  loins  are  long,  there  are  fix 
vertebras  of  the  loins,  and  but  eleven  in  the  back  ;  or 
the  number  of  the  pieces  in  the  back  is  fometimes  in- 
creafed  to  thirteen  ;  or  the  neck,  according  as  it  is  long 
or  Ihort,  fometimes  has  eight  pieces,  or  fometimes 
only  fix. 

General 
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General  description  of  a  vertebra. — The  ge- 
neral form,  procefies,  and  parts  of  the  vertebra,  are 
belt  exemplified  in  a  vertebra  of  the  loins  ;  for  in  it 
the  body  is  large,  the  procefies  are  right-lined,  large, 
and  itrong ;  the  joint  is  complete,  and  all  its  parts 
are  very  itrong'y  marked.    Every  vertebra  confifts 
of  a  body,  which  is  firm  for  fupporting  the  weight 
of  the  body,  and  hollow  behind,  for  tranfmitting  the 
jpinal  marrow  ;  of  two  articulating  procefies  above, 
and  two  below,  by  which  it  is  jointed  with  the  bones 
which  are  above  and  below  it ;  of  two  tranfverfe  pro- 
ceifes, which  Hand  out  from  either  fide  of  the  bone,  to 
give  hold  and  purchafe  to  thofe  mufcles  which  turn 
the  fpine  ;  and  of  one  procefs,  the  fpinous  procefs, 
which  Hands  directly  backwards  from  the  middle  of 
the  bone  ;  and  thefe  procefies  being  felt  in  diftinct 
points  all  the  way  down  the  back,  give  the  whole  the  ap- 
pearance of  a  ridge  ;  whence  it  has  the  name  of  fpine. 

1.  The  body  of  the  vertebra  is  a  large  mafs  of 
foft  and  fpongy  bone  ;  it  is  circular  before,  and  flat 
upon  the  fides.  It  is  hollowed  into  the  form  of  a  cref- 
cent  behind,  to  give  the  Ihape  of  that  tube  in  which 
the  fpinal  marrow  is  contained.    The  body  has  but  a  - 
very  thin  fcaly  covering  for  its  thick  and  fpongy  fub- 
ftance.   It  is  tipped  with  a  harder  and  prominent  ring 
above  and  below,  as  a  fort  of  defence,  and  within  the 
ring  the  body  of  the  vertebra  is  hollowed  out  into  a 
fort  of  fuperficial  cup,  which  receives  the  ligamentous 
fubftance  by  which  the  two  next  vertebrae  are  joined 
to  it ;  fo  that  each  vertebra  goes  upon  a  pivot,  refem- 
bles  the  ball  and  foeket-joints ;  and  in  many  ani- 
mals it  is  diftinctly  a  joint  of  this  kind. 
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I.  The  body  is  the  main  part  of  the.  vertebra  to 
which  all  the  other  proceffes  are  to  be  referred ;  it  is 
the  centre  of  the  fpine,  and  bears  chiefly  the  weight 
of  the  body  :  It  is  large  in  the  loins,  where  the  weight 
of  the  whole  refts  upon  it,  and  where  the  movements 
are  rather  free  :  It  is  fmaller  in  the  vertebras  of  the 
back,  where  there  is  almoff  no  motion,  and  lefs  weight; 
and  in  the  vertebrae  of  the  neck,  there  is  hardly  any 
body  ;  the  vertebras  being  joined  to  each  other  chiefly 
by  the  articulating  proceffes. 

2.  The  articulating  process  is  a fmall  projection. 
Handing  out  obliquely  from  the  body  of  the  vertebra, 
with  a  fmooth  furface,  by  which  it  is  joined  to  the  ar- 
ticulating procefs  of  the  next  bone  ;  for  each  vertebra 
has  a  double  articulation  ;  with  that  above  and  with 
that  below.  The  bodies  of  the  vertebrae  are  united 
to  each  other  by  a  kind  of  ligament,  which  forms  a 
more  fixed,  and  rather  an  elaftic  joining  ;  and  they 
are  united  again  by  the  articulating  proceffes  \  which 
makes  a  very  moveable  joint  of  the  common  form. 
The  articulating  proceffes  are  fometimes  named  ob- 
lique proceffes,  becaufe  they  ftand  rather  obliquely. 
The  upper  ones  are  named  the  afcending  oblique  pro- 
ceffes, and  the  two  lower  ones  are  named  the  inferior 
or  defcending  oblique  proceffes. 

3. The  spinous  processes  are  thofe  which  project  di- 
rectly backwards,  whofe  points  form  the  ridge  of  the 
back,  and  whofe  fharpnefs  gives  the  name  to  the  whole 
column.  The  body  of  each  vertebra  fends  out  two 
arms,  which,  meeting  behind,  form  an  arch  or  canal 
for  the  fpinal  marrow  ;  and  from  the  middle  of  that 
arch,  and  oppoflte  to  the  body,  the  fpinous  procefs 
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projects.  Now  thefe  fpinous,  and  the  tranfverfe  pro- 
cefTes,  are  as  fo  many  handles  and  levers  by  which  the 
l'pine  is  to  be  moved  5  which,  by  their  bignefs,  give  a 
firm  hold  to  the  mufcles  ;  and,  by  their  length,  give 
them  a  powerful  lever  to  work  their  effects  by.  The 
fpinous  proceffes,  then,  are  for  the  infertion  of  thefe 
mufcles  which  extend  and  raife  the  fpine. 

4.  The  transverse  process  e  s  (land  out  from  the  fides 
cf  the  arms  or  branches  which  form  this  arch.  They 
ftand  out  at  right  angles,  ortranfverfely  from  the  body  of 
the  bone;  and  they  alfo  are  as  levers,  and  long  and  pow- 
erful ones  for  moving  and  turning  the  fpine.  Perhaps 
their  chief  ufe  is  not  for  turning  the  vertebras  ;  for  there 
is  no  provilion  for  much  of  a  lateral  motion  in  the  low- 
er part  of  the  fpine,  but  the  mufcles  which  are  implant- 
ed into  thefe  are  more  commonly  ufed  in  affifting  thofe 
which  extend  and  raife  the  fpine. 

Thefe,  and  all  the  proceffes.  are  more  diflinct,  pro- 
minent, and  ftrong,  more  direct,  and  larger  in  the  loins, 
and  more  eafily  underftood,  than  in  the  vertebrae  of 
any  other  clafs.  But  this  prepares  only  for  the  defcrip- 
tion  of  the  individual  vertebrae,  where  we  find  a  vari- 
ety proportioned  to  the  various  offices,  and  to  the  de- 
grees of  motion  which  each  clafs  has  to  perform. 

Of  the  vertebr/e  of  the  loins. — I  have  chofen  to 
reprefent  the  general  form  of  a  vertebra,  by  defcri- 
bing  one  from  the  loins,  becaufe  of  the  diftinctnefs  with 
which  all  its  parts  are  marked.  In  the  lumber  verte- 
brae, the  perpendicular  height  of  the  body  is  fhort ; 
the  intervertebral  fubftance  is  thicker  than  in  the  o- 
ther  parts  of  the  fpine  ;  and  the  feveral  procefTes  ftand 
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off  from  each  other  diftincl  and  clear  •  all  which  are 
provifions  for  a  freer  motion  in  the  loins. 

The  body  of  a  lumbar  vertebra  is  particularly  large, 
thick,  and  fpongy  ;  and  its  thin  outer  plate  is  perfora- 
ted by  many  arteries  going  inwards  to  nourifti  .this 
fpongy  fubftance  of  the  bone.  The  length  of  the  bo- 
dy is  an  inch,  and  the  interfticial  cartilage,  is  nearly  as 
long  :  fo  that  the  vertebrae  of  the  loins  prefent  to  the 
eye,  looking  from  within  the  body,  a  large  thick  and 
many  column,  fit  for  fupporting  fo  great  a  weight. 

The  spinous  process  is  fhort,  big,  and  ftrong.  It 
runs  horizontally  and  diredtly  backwards  from  the 
arch  of  the  fpinal  marrow.  It  is  flattened,  and  about 
an  inch  in  breadth  ;  and  it  is  commonly  terminated 
by  a  lump  or  knob,  indicating  the  great  flrength  of  the 
mufcles  which  belong  to  it,  and  the  fecure  hold  which 
they  have. 

The  transverse  process  is  alfo  Ihort,  direct,  and 
very  ftrong ;  going  off  horizontally  from  the  fide  of  the 
bone  i  terminated  like  the  fpinous,  by  a  knotty  point, 
where  large  mufcles  are  implanted. 

The  articulating  processes  of  the  lumbar  verte- 
brae ftand  fo  direftly  upwards  and  downwards,  that  the 
name  of  oblique  proceffes  cannot  be  applied  here. 

OfthevERTEBRJEOFTHEBACK.-Thecharaaerofthe 
vertebrae  of  the  back  is  directly  oppofite  to  that  of  the 
loins  The  bodies  of  the  vertebrae  are  ftill  large  to  Sup- 
port the  great  weight  of  the  trunk  j  but  they  are  much 
longer  than  in  the  loins,  and  their  intervertebral  fub- 
ftance is  thin,  for  there  is  little  motion  here.  1  he 
spxnous  processes  in  the  vertebrae  of  the  back,  are  ve- 
ry long  and  aquiline.    They  are  broad  at  their  bafts. 
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and  very  fmall  or  fpinous  at  their  further  end  ;  and  in 
place  of  {landing  perpendicularly  out  from  the  body, 
they  are  fo  bent  down,  that  they  do  not  form  a  pro- 
minent nor  unfightly  fpine,  but  are  ranged  almoft  in  a 
perpendicular  line ;  that  is,  laid  over  each  other,  like 
the  fcales  of  armour,  the  one  above  touching  the  one 
below,  by  which  the  motions  of  thefe  vertebrae  are  rt ill 
further  abridged.  And,  laftly,  the  transverse  pro- 
cesses, which  are  fhort  and  knobby,  in  place  of  ftand- 
ing  free  and  clear  out,  like  thofe  of  the  loins,  are  tra- 
melled  and  reftricted  from  motion,  by  their  connection 
with  the  ribs ;  for  the  ribs  are  not  merely  implanted 
upon  the  bodies  of  the  dorfal  vertebras,  but' they  are 
further  attached  firmly  by  ligaments,  and  by  a  regular 
joint  to  the  tranfverfe  procefs  of  each  vertebra.  Now 
the  rib  being  fixed  to  the  body  of  one  vertebra,  and  to 
the  tranfverfe  procefs  of  the  vertebra  below,  the  mo- 
tions of  the  vertebras  are  much  curbed.  And  we  alfo 
get  another  mark  by  which  the  dorfal  vertebras  may 
be  known,  viz.  that  each  vertebra  bears  two  impref- 
fions  of  the  rib  which  was  joined  to  it,  one  on  the  flat 
fide  of  its  body,  and  the  other  on  the  fore  part  of  its 
tranfverfe  procefs. 

Of  the  vertebrae  of  the  neck. — The  vertebras  of  the 
neck  depart  ftill  farther  from  the  common  form.  Their 
bodies  are  flattened  on  their  fore  parts,  fo  as  to  make 
a  flat  furfaee  on  which  the  windpipe  and  gullet  lie 
fmooth.  The  body  is  very  fmall  in  all  the  vertebras 
of  the  neck.  In  the  uppermoft  of  the  neck  there  is 
abfolutely  no  body ;  and  the  next  to  that  has  not  a 
body  of  the  regular  and  common  form.  There  is  not 
in  the  vertebrae  of  the  neck,  as  in  thofe  of  the  loins,  a 
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cup  .or  hollow  for  receiving  the  intervertebraLfubflancc, 
but  the  furfaces  of  the  body  are  flat  or  plain,,  and  the 
articulating  procefles  are  oblique,  and  make  as  it  were 
one  articulation  with  the  body  ;  for.  the  lower  furface 
of  the  body  being  not  hollow,  but  plain,  and  inclined 
forwards,  and  the  articulating  procefles  being  alfo  plain, 
and  inclined  backwards,  the  two  furfaces  are  oppofed 
to  each  other,  and  the  one  prevents  the  vertebra  from 
Hiding  forwards,  and  the  other  prevents  it  from  Aiding 
backwards,  while  a  pretty  free  and  general  motion  is 
allowed.  The  spinous  processes  of  the  neck  are  for 
the  infertion  of  many  mufcles,  and  therefore  they  are 
fplit.  This  bifurcation  of  the  fpinous  procefs  is  not 
abfolutely  peculiar  to  the  cervical  vertebrae  ;  for  fome- 
times,  though  rarely,  the  others  are  fo  :  and  it  is  only 
in  the  middle  of  the  neck  that  even  they  are  forked ;  for 
the  firfl:  vertebra  is  a  plain  ring,  without  any  tranf- 
verfe  procefs,  becaufe  there  are  few  mufcles  attached 
to  it;  and  the  laft  vertebra  of  the  neck  is  fcarcely  bi- 
furcated, approaching  to  the  nature  of  the  dorfal  ver- 
tebrae for  it  is  long  an$  aquiline  ;  is  deprefled  to- 
wards the  back,  and  is  fo  much  longer  than  the  others, 
as  to  be  diftinguifhed  by  the  name  of  vertebra  pro- 

MINENS. 

The  transverse  processes  of  the  neck  are  alfo  bi- 
furcated, becaufe  there  are  a  great  many  fmall  mufcles 
inferted  into  them  alfo.  But  the  moft  curious  pecu- 
liarity of  the  tranfverfe  procefles  is,  that  each  of  them 
is  perforated  for  the  tranfmiflion  of  the  great  artery, 
which  is  named  vertebral  artery,  becaufe  it  pafTes 
through  thefe  holes  in  the  vertebrae  which  form  altoge- 
ther a  bony  canal  for  the  artery.  This  artery,  which  is 
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defended  with  fo  much  care,  is  one  of  the  chief  ar- 
teries of  the  brain,  for  there  are  two  only  ;  and  often 
when  the  other,  the  carotid,  has  been  obftrueted,  this 
continues  to  perform  its  office. 

So  that  the  character  of  thefe  cervical  vertebrae  is, 
that  they  are  calculated  for  much  free  motion  :  and 
the  marks  by  which  they  are  diftinguifhed  are,  that 
the  bodies  are  particularly  fmall  \  the  articulating  pro- 
ceffes  oblique,  with  regard  to  their  pofition,  and  almoft 
plain  on  their  furface  :  the  fpinous  procefs,  which  is 
awanting  in  the  uppermost  vertebra,  is  fliort  and  fork- 
ed in  all  the  lower  ones;  the  tranfverfe  procefs  alfois 
forked ;  and  the  tranfverfe  procefTes  of  all  the  verte- 
bra:, except  perhaps  the  firft,  are  perforated  near  their 
extremities  with  the  large  hole  of  the  vertebral  artery. 

ATLAS  AND  DENTATUS. — But  among  thefe 
vertebras  of  the  neck,  two  are  to  be  particularly  dif- 
tinguifhed, as  of  greater  importance  than  all  the  reft  ; 
for  though  the  five  lower  vertebras  of  the  neck  be  of- 
iiiied  and  fixed,  if  but  the  two  uppermoft  remain  free, 
the  head,  and  even  the  neck,  feems  to  move  with  per- 
fect eafe. 

The  firft  vertebra  is  named  atlas,  perhaps,  be- 
caufe  the  globe  of  the  head  is  immediately  placed  up- 
on it  ;  the  fecond  is  named  dentatus  or  axis,  becaufe 
it  has  an  axis  or  tooth-like  procefs  upon  which  the 
iirfl  turns. 

The  atlas  has  not  the  complete  form  of  the  other 
vertebras  of  the  neck,  for  its  procefTes  are  fcarcely  dif- 
tinguifhable  :  It  has  no  body,  unlefs  its  two  articula- 
ting procefTes  are  to  be  reckoned  as  a  body  :  It  is  no 
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more  than  a  Ample  ring  ;  it  has  no  fpinous  procefs  \ 
and  its  tranfverfe  procefs  is  not  forked.  The  body  is 
entirely  avvanting  :  in  its  place,  the  vertebra  has  a  flat 
furface  looking  backwards,  which  is  fmooth  and  po- 
lifhed  by  the  rolling  of  the  tooth-like  procefs  ;  there 
is  alfo  a  Iharp  point  rifing  perpendicularly  upwards 
towards  the  occipital  bone,  and  this  point  is  held  to  the 
edge  of  the  occipital  hole  by  a  ftrong  ligament.  The 
fmooth  mark  of  the  tooth-like  procefs  is  eafily  found 
and  upon  either  fide  of  it  there  projects  a  fmall  point 
from  the  inner  circle  of  the  ring.  Thefe  two  points 
have  a  ligament  extended  betwixt  them,  called  the 
tranfverfe  ligament ;  which,  like  a  bridge,  divides  the 
ring  into  two  openings  •,  one,  the  imaller,  for  lodging 
the  tooth-like  procefs,  embracing  it  clofely;  the  greater 
opening  is  for  the  fpinal  marrow  :  The  ligament  con- 
fines the  tooth-like  procefs  ;  and  when  the  ligament 
is  burft  by  violence  (as  has  happened),  the  tooth- like, 
procefs,  broken  loofe,  preffes  upon  the  fpinal  marrow; 
the  head,  no  longer  fupported  by  it,  falls  forward, 
and  the  patient  dies. 

The  articulating  process  may  be  confidered  as 
the  body  of  this  vertebra  ;  for  it  is  at  once  the  only 
thick  part,  and  the  only  articulating  furface.  This  broad 
articulating  fub  fiance  is  in  the  middle  of  each  fide  of  the 
ring:  it  has  two  fmooth  furfaces  on  each  fide,  one  look- 
ing upwards,  by  which  it  is  joined  to  the  occiput;  and 
one  looking  directly  downwards,  by  which  it  is  join- 
ed to  the  fecond  vertebra  of  the  neck.  The  two  up- 
per articulating  furfaces  are  oval,  and  nightly  holknv 
to  receive  the  occipital  condyles  :  they  are  ah'o  ob- 
lique, for  the  inner  margin  of  each  dips  downwards ; 
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the  outer  margin  rifes  upwards  ;  and  the  fore  end  of 
each  oval  is  turned  a  little  towards  its  fellow.  Now, 
by  the  obliquity  of  the  condyles,  and  this  obliquity  of 
the  fockets  which  receive  them,  all  rotatory  motion 
is  prevented  ;  and  the  head  performs,  by  its  articula- 
tions with  the  firft  vertebra  or  atlas,  only  the  nodding 
motions ;  and  when  it  rolls,  it  carries  the  firit  vertebra 
along  with  it,  moving  round  the  tooth-like  procefs  of 
the  dentatus.  The  articulation  with  the  head  is  a 
hinge  joint  in  the  ftricteft  lenfe  :  it  allows  of  no  other 
motion  than  that  backwards  and  forwards.  The  nod- 
ding motions  are  performed  by  the  head  upon  the 
atlas ;  the  rotatory  motions  are  performed  by  the  at- 
las moving  along  with  the  head,  turning  upon  the 
tooth-like  procefs  of  the  dentatus. 

Now  the  upper  articulating  furface  of  the  atlas  is 
hollowed  to  fecure  the  articulation  with  the  head ; 
but  the  lower  articulation,  that  with  the  dentatus,  be- 
ing fecured  already  by  the  tooth-like  procefs  of  that 
bone,  no  other  property  is  required  in  the  lower  ar- 
ticulating furface  of  the  atlas,  than  that  it  mould 
glide  with  perfedt  eafe  :  for  which  purpofe  it  is  plain 
and  fmooth  ;  it  neither  receives,  nor  is  received  into 
the  dentatus  by  any  hollow,  but  lies  flat  upon  the 
furface  of  that  bone.  It  is  alio  evident,  that  fince  the 
office  of  the  atlas  is  to  turn  along  with  the  head,  it 
could  not  be  fixed  to  the  dentatus,  in  the  common, 
way,  by  a  body  and  by  intervertebral  fubflance  :  and 
fince  the  atlas  attached  to  the  head  moves  along 
with  it,  turning  as  upon  an  axis,  it  muft  have  no  spi- 
nous process  ;  for  the  projection  of  a  fpinous  procefs 
muft  have  prevented  its  turning  upon  the  dentatus, 
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and  would  even  have  hindered,  in  fome  degree,  the 
nodding  of  the  head  ;  therefore  the  atlas  has  a  fimple 
ring  behind,  and  has  only  a  fmall  knob  or  button 
where  the  fpinous  procefs  Ihould  be.  The  trans- 
verse process  is  not  forked,  but  it  is  perforated  wilh 
a  large  hole  for  the  vertebral  artery;  and  the  artery 
to  get  into  the  Ikull  makes  a  wide  turn,  lying  fiat 
upon  the  bone,  by  which  there  is  a  flight  hollow  or 
impreffion  of  the  artery,  which  makes  the  ring  of  the 
vertebra  exceedingly  thin. 

But  the  form  of  the  dentatus  belt  explains  thefe  pe- 
culiarities of  the  atlas,  and  this  turning  of  the  head. 

The  dentatus  or  axis,  is  fo  named  from  its 
projecting  point,  which  isthechief  characteriftic  of  this 
bone.  When  the  dentatus  is  placed  upright  before 
lis,  we  obferve,  i.  That  it  is  molt  remarkably  coni- 
cal ;  riling  all  the  way  upwards,  by  a  gradual  Hope, 
to  the  point  of  its  tooth-like  procefs.  2.  That  the 
ring  of  the  vertebra  is  very  deep,  that  is,  very  thick 
in  its  fubftance  ;  and  that  the  opening  of  the  ring  for 
tranfmitting  the  fpinal  marrow  is  of  a  triangular  form. 
3.  That  its  fpinous  procefs  is  fhort,  thick,  and  forked; 
and  that  it  is  turned  much  downwards,  lb  as  not  to 
interfere,  in  any  degree,  with  the  rotation  of  the  at- 
las. 4.  That  its  tooth -like  procefs,  from  which  the 
bone  is  named,  is  very  large,  about  an  inch  in  length; 
very  thick,  like  the  little  finger  ;  that  it  is  pointed  ;' 
and  that  from  this,  rough  point  a  ftrong  ligament  goes 
upwards,  by  which  the  tooth  is  tied  to  the  great  hole 
of  the  occipital  bone.  We  alfo  obferve  a  neck  or 
collar,  or  fmaller  part,  near-  the  root  of  the  tooth-like 
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procefs, '  where  it  is  grafped  by  the  ring  of  the  atlas  ; 
while  the  point  fwells  out  a  little  above  ;  fo  that  with- 
out the  help  of  ligaments  it  is  almoft  locked  in  its 
place  :  we  find  this  neck  particularly  fmooth,  for  it 
is  indeed  upon  this  collar  that  the  head  continually 
turns.  And,  5.  We  fee  on  either  fide  of  this  tooth- 
like procefs  a  broad  and  flat  articulating  furface,  one 
on  either  fide.  Thefe  articulating  furfaces  are  placed 
like  moulders ;  and  the  atlas  being  threaded  by  the 
tooth-like  procefs  of  the  dentatus,  is  fet  flat  down  upon 
the  high  moulders  of  this  bone,  and  there  it  turns  and 
performs  all  the  rotatory  motions  of  the  head. 

OF  THE  MEDULLARY  TUBE,  AND  THE 
PASSAGE  OF  THE  NERVES.— All  the  vertebra; 
conjoined  make  a  large  canal  of  a  triangular  or  roun- 
difh  form,  in  which  the  fpinal  marrow  lies,  giving  oft" 
and  diilributing  its  nerves  to  the  neck,  arms,  and  legs: 
And  the  whole  courfe  of  the  canal  is  rendered  fafe  for 
the  marrow,  and  very  fmooth  by  lining  membranes  ; 
the  outcrmoft  of  which  is  of  a  leather-like  flrength  and 
thicknefs,  and  ferves  this  double  purpofe,  that  it  is  at 
once  a  hollow  ligament,  the  whole  length  of  the  fpine 
upon  which  the  bones  are  threaded,  and  by  which  each 
individual  bone  is  tied  and  fixed  to  the  next ;  and  it  is 
alfo  a  vagina  or  Iheath  which  contains  the  fpinal  mar- 
row, and  which  is  bedewed  on  its  internal  furface  with 
a  thin  exudation,  keeping  the  fheath  moift  and  foft, 
and  making  the  enclofed  marrow  lie  eafy  and  fafe. 

All  down  the  fpine  this  fpinal  medulla  is  giving 
off  its  nerves.  One  nerve  pafTes  from  it  at  the  inter- 
flice  of  each  vertebra  j  fo  that  there  are  twenty-four 
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nerves  of  the  fpine  ;  or  rather  forty-eight  nerves, 
twenty-four  being  given  towards  each  ride.  Thefe 
nerves  pafs  each  through  an  opening  or  fmall  hole 
in  the  general  fheath,  and  then  they  pafs  through  the 
interftice  of  each  vertebra  ;  fo  that  there  is  no  hole  in 
the  bone  required,  but  the  nerve  efcapes  by  going 
under  the  articulating  procefs.  This,  indeed,  is  con_ 
verted  into  fomething  like  a  hole  when  the  two  con- 
tiguous vertebrae  are  joined  to  each  other. 

THE  INTERVERTEBRAL  SUBSTANCE.— 
The  intervertebral  fubftance  is  that  which  is  interpofed 
betwixt  the  bodies  of  two  adjoining  vertebra?,  and 
which  is  (at  leaft  in  the  loins)  nearly  equal  in  thick- 
nefs  to  the  body  of  the  vertebra  to  which  it  belongs. 
We  give  it  this  undefined  name,  becaufe  there  is  no- 
thing in  the  human  fyftem  to  which  it  is  entirely,  fi- 
milar  ;  for  it  is  not  ligament,  nor  is  it  cartilage,  but  it  is 
commonly  defined  to  be  fomething  of  an  intermediate 
nature.  It  is  a  foft  and  pliant  fubftance,  which  is  cu- 
rioufly  folded  and  returned  upon  itfelf,  like  a  rolled 
bandage  with  folds,  gradually  fofter  towards  the  cen- 
tre, and  with  the  rolled  edges  as  if  cut  obliquely  into 
a  fort  of  convex.  The  cut  edges  are  thus  turned  to- 
wards the  furface  of  the  vertebra,  to  which  the  in- 
tervertebral fubftance  belongs :  It  adheres  to  the  face 
of  each  vertebra,  and  it  is  confined  by  a  ftvong  liga- 
ment all  round.  And  this  fubftance,  though  it  Hill 
keeps  its  hold  on  each  of  the  two  vertebra?  to  which 
it  belongs ;  though  it  permits  no  true  motion  of  one 
bone  on  another,  but  only  by  a  twilling  of  its  fub- 
ftance ;  yields,  neverthelefs,  eafily  to  which  ever  fide 
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\vc  incline,  and  returns  in  a  moment  to  its  place  by  a 
very  powerful  refilttion.  This  perfed  elafticity  is  the 
chief  characterise  and  virtue  of  this  intervertebral 
fubftance  ;  vvhofe  properties  indeed  are  beft  explained 
by  its  ules  ;  for  in  the  bendings  of  the  body,  it  yields 
in  a  very  confiderable  degree,  and  rifes  on  the  mo- 
ment that  the  weight  or  the  force  of  the  mufcles  is 
removed.  In  leaping,  in  mocks,  or  in  falls,  its  elaf- 
ticity prevents  any  harm  to  the  fpine,  while  other 
lefs  important  joints  are  luxated  and  deftroyed.  Du- 
ring the  day,  it  is  continually  yielding  under  prefTure; 
fo  that  we  are  an  inch  taller  in  the  morning  than  at 
night ;  we  are  fhorter  in  old  age  tha  n  in  youth  ;  and 
the  aged  fpine  is  bended  forwards  by  the  yielding  of 
this  part.  Thefe  curious  facts  were  firfh  obferved  by  a 
fort  of  chance,  and  have  fince  been  afcertained  with 
particular  care. 

Since  preffure,  in  length  of  years,  fhortens  the  fore 
part  of  the  column  of  the  fpine,  and  makes  the  body 
ftoop,  any  undue  inclination  to  either  lide  will  caufe 
diftortion  :  the  fubftance  yields  on  one  fide,  and  rifes  on 
the  other ;  and  at  laft  the  fame  change  happens  in  the 
bones  alio,  and  the  diftortion  is  fixed,  and  not  to  be 
changed.  This  is  peculiarly  apt  to  happen  with  chil- 
dren whofe  bones  are  growing,  and  whofe  griftles  and 
intervertebral  fubftances  are  peculiarly  foft ;  fo  that  a 
tumor  on  the  head  or  jaw,  which  makes  a  boy  carry 
his  head  on  one  fide,  or  conftant  ftooping,  fuch  as  is 
ufed  by  a  girl  in  working  at  the  tambour,  or  the  car- 
rying  of  a  weakly  child  always  on  one  arm  by  a  negli- 
gent or  awkward  nurfe,  will  caufe  in  time  a  fixed  in- 
curable diftortion. 

We 
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We  are  now  qualified  to  underftand  the  motions 
of  the  vertebrae,  and  to  trace  the  degree  of  motion  in 
each  individual  clafs.    The  degrees  of  motion  vary 
with  the  forms  of  the  vertebra  in  each  part  of  the 
fpine  :  the  motion  is  freeft  in  the  neck  •  more  limited 
in  the  loins ;  and  in  the  back  (the  middle  part  of  the 
fpine)  fcarcely  any  motion  is  allowed.  The  head  per- 
forms all  the  nodding  motions  upon  the  firft  vertebra 
of  the  neck :  the  firft  vertebra  of  the  neck  performs 
again  all  the  quick  and  fhort  turnings  of  the  head,  by 
moving  upon  the  dentatus  :  all  the  lower  vertebrae  of 
the  neck  are  alfo  tolerably  free,  and  favour  thefe  mo- 
tions by  a  degree  of  turning  ;  and  all  the  bendings  of 
the  neck  are  performed  by  them.  The  dorfal  vertebras 
are  the  moft  limited  in  their  movements ;  bending 
chiefly  forwards  by  the  yielding  of  their  intervertebral 
fubftance.     The  vertebrae  of  the  loins  again  move 
largely,  for  their  intervertebral  fubftance  is  deep,  and 
their  proceffes  quite  unentangled  and  free.    To  per- 
form thefe  motions,  each  vertebra  has  two  diftinct 
joints,  as  different  in  office  as  in  form  :  firft,  each 
vertebra  is  fixed  to  thofe  above  and  below  by  the  in- 
tervertebral fubftance,  which  adheres  fo  to  each  that 
there  is  no  true  motion  :  there  is  no  turning  of  any 
one  vertebra  upon  the  next ;  but  the  elafticity  of  the 
intervertebral  fubftance  allows  the  bones  to  move  a 
little,  fo  that  there  is  a  general  twifting  and  gentle 
bending  of  the  whole  fpine.    The  fecond  joint  is  of 
the  common  nature  with  the  other  joints  of  the  body, 
for  the  articulating  proceffes  are  faced  with  cartilsge, 
fur  rounded  with  a  capfule,  and  lubricated  with  a 
mucus.    And  I  conceive  this  to  be  the  intention  of 
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the  articulating  procelTes  being  produced  to  fuch  a 
length,  that  they  may  lap  over  each  other  to  prevent 
luxations  of  the  fpine  ;  and  they  mull,  of  courfe,  have 
thefe  fmall  joints,  that  they  may  yield  to  this  general 
bending  of  the  fpine. 

THORAX. 
Of  the  ribs. — The  ribs,  whofe  office  it  is  to  give 

form  to  the  thorax,  and  to  cover  and  defend  the  lungs^ 
alfo  allilt  in  breathing  \  for  they  are  joined  to  the  ver- 
tebra by  regular  hinges,  which  allow  of  fhort  mo- 
tions, and  to  the  fternum  by  cartilages,  which  yield 
to  the  motion  of  the  ribs,  and  return  again  when  the 
mufcles  ceafe  to  act. 

Each  rib,  then,  is  characterifed  by  thefe  material  parts : 
a  great  length  of  bone  ;  at  one  end  of  which  there  is  a 
head  for  articulation  with  the  vertebrae,  and  a  Ihoulder 

r  knob  for  articulation  with  its  tranlverfe  procefs 
at  the  other. end  there  is  a  point,  with  a  focket  for  re- 
ceding its  cartilage,  and  a  cartilage  joined  to  it,  which 
is  implanted  into  a  fimilar  focket  in  the  fide  of  the  Her- 
nam,  lb  as  to  complete  the  form  of  the  cheft. 

The  ribs  are  twelve  in  number,  according  to  the 
number  of  the  vertebrae  in  the  back.  Of  thefe  feven 
are  named  true  ribs,  becaufe  their  cartilages  join  di- 
rectly with  the  fternum  ;  and  five  are  named  falferibs, 
becaufe  their  cartilages  are  not  feparately  nor  directly 
implanted  into  the  fternum,  but  are  joined  one  with 
another ;  the  cartilage  of  the  lower  rib  being  joined, 
and  loft  in  that  of  the  rib  above,  fo  that  all  the  lower 
ribs  run  into  one  greater  cartilage.  But  there  is  Hill 
another  diftin&ion,  viz.  that  the  laft  rib,  and  commonly 
alfo  the  rib  above,  is  not  at  all  implanted  in  the  fter- 
Vot.  I.  num,. 
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num,  but  is  Ioofely. connected  only  with  the  muicles  of 
the  abdomen,  whence  it  is  named  the  loofe  or  floating 

rib.     \m  » :  /  ; 

■    The  rib's  are,  in  general,  of  a  flattened  form,  their 
flat  fides  being  turned  fmooth  towards  the  lungs.  But 
this  flatnefs  of  the  rib  is  not  regular  ;  it  is  contorted,  as 
if  the  foft  rib  had  been  feized  by  either  end,  and  twill- 
ed betwixt  the  hands  :  the  meaning  of  which  is,  to  ac- 
commodate the  flatnefs  of  the  rib  to  the  form  which 
the  thorax  afiiimes  in  all  its  degrees  of  elevation  :  for 
when  the  rib  rifes,  and  during  its  rifing  through  all  the 
degrees  of  elevation,  it  ftill  keeps  its  flat  fide  towards 
the  lungs.    Though  of  a  flattened  form,  the  rib  is  a 
little  rounded  at  its  upper  edge  ;  is  fharp  and  cutting  at 
its  lower  edge  ;  and  its  lower  edge  feems  double,  for 
there  is  a  groove  made  there  by  the  intercoftal  artery 
and  nerve.    They  are  named  intercoltal,  from  lying 
betwixt  the  ribs.  The  artery  being  rather  within  the  rib, 
is  defended  in  fome  degree  by  its  groove  ;  the  lip  of 
which  forms  the  lower  edge  of  the  rib  :  but  ftill  this  ar- 
tery is  not  without  reach  of  the  knife,  in  fome  furgical 
operations.  We  are  careful,  therefore,  to  mark,  that  it 
runs  on  the  lower  edge  of  the  rib,  and  is  of  the  fize  of 
a  crow-quill ;  and  that,  if  it  be  wounded,  it  will  bleed 
largely,  from  its  nearnefs  to  the  greateft  artery  of  the 
body  ;  that  it  is  eafily  munned,  by  keeping  the  knife 
nearer  to  the  rib  below. 

On  each  rib  we  find  the  following  parts :  i.  The 
head,  or  round  knob  by  which  it  is  joined  to  the  fpine. 
The  head  of  each  rib  has  indeed  but  a  fmall  articula- 
ting furface  ;  but  that  fmooth  furface  is  double,  or 
looks  two  ways.  For  the  head  of  the  rib  is  not  im<- 
planted  into  the  fide  of  one  vertebra  ;  it  is  rather  im- 
planted 
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planted  into  the  interftice  betwixt  two  vertebrae  ;  the 
head  touching  both  vertebrae  ;  and  each  vertebra  bear- 
ing the  mark  of  two  ribs,  one  above,  and  one  below. 
The  mark  of  the  rib  is  on  the  edge  of  either  vertebra, 
and  the  focket  may  be  faid  to  lie  in  the  intervertebral 
fubftance  betwixt  them. 

1.  The  neck  of  the  rib  is  a  finaller  part,  immediate- 
ly before  the  head.  Here  the  rib  is  particularly  fmall 
and  round. 

3.  About  an  inch  from  the  head,  there  is  a  fecond 
riling,  or  bump,  the  articulating  fur  face,  by  which  it 
touches  and  turns  upon  the  tranfverfe  procefs.  Thefe 
two  articulations  have  each  a  diftinct  capfule  or  bag ; 
each  is  a  very  regular  joint ;  and  the  degree  of  motion 
of  the  rib,  and  direction  in  which  it  moves,  may  be 
eafily  calculated,  from  the  manner  in  which  it  is  joint- 
ed with  the  fpine.  For  the  two  articulating  furfaces  of 
the  rib  are  on  its  back  part ;  the  back  of  the  rib  is  lim- 
ply laid  upon  the  lide  of  the  fpine  ;  the  joints,  with  the 
body  of  the  vertebrae,  and  with  its  tranfverfe  procefs, 
are  in  one  line,  and  form  a?  if  but  one  joint ;  fo  that  the 
rib  being  fixed  obliquely,  and  at  one  end  only,  that  end 
continues  firm,  except  in  turning  upon  its  axis  \  the 
two  heads  roll  upon  the  body  of  the  vertebras,  and  up- 
on the  tranfverfe  procefs ;  and  fo  its  upper  end  con- 
tinues fixed,  while  its  lower  end  rifes  or  falls  ;  and  as 
the  motion  is  in  a  circle,  the  head  being  the  central 
point,  moves  but  little,  while  the  lower  end  of  the  rib 
has  the  wideft  range. 

4.  Juft  above  the  fecond  articulating  furface,  there 
is  a  third  tubercle,  which  has  nothing  to  do  with  the 
joints,  but  is  intended  merely  for  the  attachment  of  the 
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ligaments  and  mufeles  from  the  fpine,  which  fufpen-d 
and  move  the  rib. 

5.  The  angle  of  the  rib  is  often  mentioned,  being 
a  common  mark  for  the  place  of  furgical  operation;. 
There  is  a  flatnefs  of  the  thorax  behind,  forming  the 
breadth  of  the  back;  the  fharpnefs  where  this  flatnefs 
begins  to  turn  into  the  rourjdnefs  of  the  cheft,  is  form- 
ed by  the  angles  of  the  ribs.  Each  rib  is  round  in  the 
place  of  its  head,  neck,  and  tubercles ;  it  grows  flat- 
ter a  little,  as  it  approaches  the  angle  ;  but  it  is  not 
completely  flattened  till  it  has  turned  the  angle  which 
is  the  proper  boundary  betwixt  the  round  and  the  flat 
parts  of  the  rib. 

It  is  very  evident  that  this  anatomy  of  the  ribs  is 
neither  difficult  nor  important.    It  is  in  feme  degree 
ufeful,  in  the  more  advanced  parts  of  anatomy,  to  re- 
member the  names;  and  it  is  necelTary,  even  in  fpeakT 
ing  the  common  language  of  furgeons,  to  know  thefe 
parts,  viz.  the  head  of  the  rib  ;  the  tubercle,  or  fe- 
cond  articulating  furface  ;  the  angle,  or  turning  for- 
ward of  the  rib  ;  the  upper  round,  and  the  lower  flat 
edge  ;  and  efpecially  to  remember  the  place  and  the 
dangers  of  the  intercoftal  artery.    But  there  are  fonae 
peculiarities  in  individual  ribs-,  the  chief  of  which  arc 
thefe  :  The  fize  or  length  of  the  rib:-  gradually  de 
creafes  from  the  firft  to  thelait,  the  firft  being  exceed- 
ingly fhort  and  circular,  the  lower  ones  longer,  and  al 
moft  right-lined  ;  fo  final  the  thorax  is  altogether  of  a 
conical  fliape,  the  upper  opening  fo  fmall,  as  juft  to  per- 
mit the  trachea,  celbphagus,  and  great  velYels,  topafs ; 
the  lower  opening  fo  large,  that  it  equals  the  diameter 
of  the  abdomen  :    The  flirt  rib  is  conferjuently  very 
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fliort ;  it  is  thick,  ftrong,  and  of  a  flattened  form  ;  of 
which  flatnefs  one  face  looks  upwards,  and  another 
downwards :  and  the  great  axillary  artery  and  vein  lie 
upon  its  flat  upper  furface.    It  is  alfo  particularly  cir- 
cular, making  more  than  half  a  circle  from  its  head  to 
the  extremity,  where  it  joins  the  fternum  ;  it  has,  of 
courfe,  no  angle,  and  wants  the  diftorted  twitting  of 
the  other  ribs.    The  fecond  rib  is  alfo  round,  like  the 
fir  ft  rib.    The  eleventh  and  twelfth,  or  the  floating 
ribs,  are  exceedingly  fmall  and  delicate;  and  their  car- 
tilage terminates  in  an  acute  point,  unconnected  with 
the  fternum.    And,  laftly,  the  heads  of  the  firft,  and 
of  the  eleventh  and  twelfth  ribs,  are  rounder  than  any 
of  the  others  ;  for  thele  three  have  their  heads  im- 
planted into  the  flat  fide  of  one  vertebra  only  ;  while 
all  the  others  have  theirs  implanted  betwixt  the  bo- 
dies of  two  vertebrae. 

The  cartilages  of  the  ribs  complete  the  form  of  the 
thorax,  and  form  all  the  lunated  edge  of  that  cavity ; 
and  it  is  fromthiscartilaginous  circle  thatthe great  muf- 
cle  of  the  diaphragm  has  its  chief  origin,  forming  the 
partition  betwixt  the  thorax  and  the  abdomen.  The 
farther  end  of  each  rib  fwells  out  thick  andfpongy,  and 
has  a  fmall  focket  for  lodging  the  cartilage  ;  for  thefe 
cartilages  are  not  joined  like  the  intervertebral  fub- 
llances  with  their  bones ;  but  there  is  a  fort  of  joint 
very  little  moveable  indeed,  but  {till  having  a  rude 
focket,  and  a  ftrong  capfular  ligament,  and  being  ca- 
pable of  luxation  by  falls  and  blows ;  and  the  implan- 
tations into  the  fternum  are  evidently  by  fair  round 
fockets,  which  are  eafily  diftinguilhed  upon  the  two 
£dges  of  that  bone.  Thefe  cartilages  may  be  enume- 
rate^ 
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rated  thus.  The  cartilages  of  the  firft  and  fecond  ribs 
defcend  to  touch  the  fternum.  The  cartilage  of  the 
third  rib  is  direct.  The  cartilages  of  the  fourth,  fifth, 
and  fixth  ribs  rife  upwards,  in  proportion  to  their 
diftance  from  this  central  one.  The  firft  five  ribs 
have  independent  cartilages ;  the  eighth,  ninth,  and 
tenth  ribs  run  their  cartilages  into  the  cartilage  of  the 
feventh  rib  ;  and  the  eleventh  and  twelfth  ribs  have 
their  cartilages  frnall,  unconnected,  and  floating  loofe. 

The  sternum. — The  fternum  is  that  long  and 
fquared  bone,  which  lies  on  the  fore  part  of  the  breaft 
over  the  heart,  and  which  being  joined  by  the  carti- 
lages of  the  ribs,  completes  the  cavity  of  the  cheft  ;  it  is 
for  completing  the  thorax,  and  defending  the  heart ; 
for  a  medium  of  attachment  to  the  ribs ;  and  for  a  ful- 
crum or  point,  on  which  the  clavicles  may  roll. 

We  find  the  fternum  confifting  in  the  child  of  eight 
diftincT:  pieces;  which  run  together  in  the  progrefs  of 
life  ;  and  which  in  old  age  are  firmly  united  into  one  : 
but  in  all  the  middle  ftage  of  life,  we  find  three  pieces 
in  the  fternum,  two  of  which  are  properly  bone,  the 
third  remains  a  cartilage  till  very  late  in  life,  and  is  na- 
med the  enliform  cartilage,  from  its  fword-like  point. 

It  is  found  to  have  eight  pieces,  even  in  the  child 
of  fix  years  old  ;  fome  years  after,  it  has  but  five  or 
fix  ;  at  laft  but  two  only  ;  and  the  falient  white  lines, 
which  traverfe  the  bone,  mark  where  the  intermedi- 
ate cartilages  have  once  been. 

I.  The  upper  piece  of  the  fternum  is  very  large, 
roundifh,  or  rather  triangular,  refembling  the  form  of 
the  heart  on  playing  cards.  It  is  about  two  inches  in 
length,  and  an  inch  and  a  half  in  breadth ;  and  thefe 
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marks  are  eafily  obferved  ;  the  apex,  or  point  of  the 
triangle,  is  pointed  downwards,  to  meet  the  fecond 
bone  of  the  fternum  :  The  base  of  the  triangle, 
which  is  uppermoft,  towards  the  root  of  the  throat 
feems  a  little  hollowed,  for  the  trachea  palling  behind 
it:  On  each  upper  corner,  it  has  a  large  articulating 
hollow,  into  which  the  ends  of  the  collar  bones  are  re- 
ceived; (for  this  boneois  the  fteady  fulcrum  upon  which 
they  roll).  A  little  lower  than  this,  and  upon  its  fide, 
is  the  focket  for  receiving  thelhort  cartilage  of  the  firft 
rib  ;  and  the  fecond  rib  is  implanted  in  the  interllice 
between  the  firft  and  fecond  bone  of  the  fternum  ;  fo 
that  one  half  of  the  focket  for  its  cartilage  is  found  in 
the  lower  part  of  this  bone,  and  the  other  half  in  the 
upper  end  of  the  next. 

2.  The  fecond  piece  of  the  fternum  is  of  a  fquare 
form  ;  very  long  and  flat ;  and  compofing  the  chief 
length  of  the  fternum  :  for  the  firft  piece  receives 
only  the  cartilage  of  the  firft  rib,  and  one  half  of  the 
fecond  ;  but  this  long  piece  receives,  on  each  fide 
or  edge  of  it,  the  cartilages  of  eight  ribs  ;  but  as 
three  of  the  lower  cartilages  are  run  into  one,  there 
are  but  five  fockets  or  marks.  The  fockets  for  re- 
ceiving the  cartilages  of  the  ribs  are  on  the  edges  of 
the  fternum ;  they  are  very  deep  in  the  firm  fubftance 
of  the  bone,  and  large  enough  to  receive  the  point  of 
the  finger  with  eafe  :  And  whoever  compares  the  fize 
and  deepnefs  of  thefe  fockets,  with  the  roundheads  of 
the  cartilages  which  enter  into  them,  will  no  more 
doubt  of  diftincl  joints  here,  than  of  the  difliixSt  arti- 
culation of  the  vertebrae  with  each  other. 

3.  This  is  in  truth  the  whole  of  the  bony  fternum; 
and  what  is  reckoned  _the  third  piece,  is  a  cartU^ 
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lage  merely,,  and  continues  fo  down  to  extreme  old  age. 
This  cartilage,  which" ekes  out  and  lengthens  the  fter- 
num,  and  which  is  pointed  like  a  fword,  is  thence 
named  cartilago  mucronata,  the  pointed  cartilage; 
ore  arti  lago  ENSiFORMis,or  ixp  HoiDES,the  f word-like 
cartilage.    This  cartilaginous  point  extending  down- 
wards over  the  belly,  gives  a  lure  origin,  and  great- 
er .r  -.ei-  to  the  mufcles  of  the  abdomen;  and  that 
•without  embarraffing  the  motions  of  the  body.  But  this 
cartilage,  which  is  commonly  fhort  and  iingle  pointed, 
is  fometimes  forked;  fometimesbent  inwards,  fo  (it  has 
been  thought)  as  to  occalion  ficknefs  and  pain  ;  and 
in  one  cafe  was  found  of  fuch  a  length,  as  to  reach  the 
navel,  and  oflined  at  the  fame  time,  fo  as  to  hinder  the 
bending  of  the  body,  and  occafion  much  diftrefs. 

The  fternum,  and  the  ribs,  and  all  the  chelt,  Hand  fo 
much  expofed,  that  did  we  not  naturally  guard  them 
with  the  hands,  fractures  mull  be  very  frequent ;  but  in- 
deed when  they  are  broken  and  beaten  in,  they  hurt  the 
heart  or  lungs,  and  not  unfrequently  the  moft  dread- 
ful confequences  enfue.  I  have  already  explained, 
that  this  clafs  of  bones,  defending  the  moft  noble  vif- 
cera  (next  to  the  brain),  the  injuries  are  almoft  as  fa- 
tal as  injuries  of  the  brain.  Often  by  a  wheel  palling 
over  the  body,  the  fternum  is  broken  ;  its  pieces  preis 
inwards  upon  the  heart,  which  is  fometimes  burfr,  ; 
but  more  commonly  the  patient  dies  a  How  and  mifer- 
able  death  ;  for  the  inflammation,  which  begins  in  the 
place  of  the  wound,  is  extended  to  the  lungs;  is  pro- 
pagated ftill  onwards  to  the  heart;  and  the  heart  be- 
ing once  inflamed,  there  comes  anxiety,  oppreffion, 
faintings,  and  palpitations ;  anxious  breathing  ;  quick 
and  interrupted  pulfe ;  ftill  more  frequent  faintings,  and 
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then  death.  The  ribs  cover  more  properly  the  lungs; 
where  the  wound  or  inflammation  is  not  always  fatal : 
for  the  wound  by  the  point  of  the  rib  is  no  deeper 
than  juft  to  puncture  the  lungs ;  yet  through  this  fmall 
wound  on  their  furface,  the  lungs  breathe  out  their 
air  into  the  cavity  of  the  cheft,  and  at  laft  it  efcapes  un- 
der the  cellular  fubftance  of  the  Ikin  ;  the  man  is 
blown  up  to  a  prodigious  degree,  with  continually  in- 
creafing  anxiety  ;  his  breathing  becomes  more  and 
more  interrupted  ;  and  if  not  alfifted,  he  muft  die. 

PELVIS. 

To  give  a  fteady  bearing  to  the  trunk,  and  to  con- 
nect it  with  the  lower  extremities,  by  a  fure  and  firm 
joining,  the  pelvis  is  interpofed.  It.  is  a  circle  of 
lu;ge  and  firm  bones,  (landing  as  an  arch  betwixt  the 
lower  extremities  and  the  trunk.  Its  arch  is  wide  and 
ftrong,  fo  as  to  give  a  firm  bearing  to  the  body  ;  its 
individual  bones  are  large,  fo  as  to  give  a  deep  and 
fure  focket  for  the  implantation  of  the  thigh-bone  ;  its 
motions  are  free  and  large,  bearing  the  trunk  above, 
and  rolling  upon  the  thigh-bones  below  ;  and  it  is  fo 
truly  the  centre  of  all  the  great  motions  of  the  body, 
that  when  we  believe  the  motion  to  be  in  the  higher 
parts  of  the  fpine,  it  is  either  the  lafl:  vertebra  of  the 
loins  bending  upon  the  top  of  the  pelvis,  or  the  pelvis 
itfelf  rolling  upon  the  head  of  the  thigh-bones. 

The  pelvis  is  named  partly,  perhaps,  from  its  refem- 
bling  a  bafin  in  its  form  ;  or  perhaps,  from  its  office  of 
containing  the  urinary  bladder,  rectum,  vagina,  and 
womb.  It  confifts,  in  the  child,  of  many  pieces ;  but 
in  the  adult,  it  is  formed  of  four  large  bones,  of  the 
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os  facrum  behind,  the  ofia  innominata  on  either  fide, 
and  the  os«coccygis  below. 

Os  sacrum.  The  names  os  facrura,  os  bafilare,  S^c. 
feem  to  relate  rather  to  the  greater  fize  of  this  bone* 
than  to  its  ever  having  been  offered,  in  lacrifice.  "1  his 
bone,  with  its  appendix  the  os  coccygis,  is  called  the 
falle  fpine,  or  the  column  of  the  falfe  vertebra?  ;  authors 
making  this  difiinclion,  that  the  true  vertebra;  are  thofe 
of  the  back,  neck,  and  loins,  a  column  which  grows  gra- 
dually fmaller  upwards  ;  the  fali'e  vertebra?  are  thofe  of 
the  facrum  and  coccyx,  which  are  conical,  with  the 
apex  or  point  downwards,  and  the  bafe,  viz.  the  top 
of  the  facrum,  turned  upwards  to  meet  the*  true  fpine^ 

The  bones  of  which  the  facrum  is  compofed,  have 
originally  the  form  of  diltinct  fmall  vertebra;.  Thefe 
diftinctions  are  lofl:  in  the  adult,  or  are  recognized  only 
by  the  marks  of  former  lines ;  for  the  original  vertebra; 
are  now  united  into  one  large  and  firm'  bone,  which 
is  named  the  column  of  falfe  vertebrae  ;  becaufe,  ha- 
ving no  nation,  it  wants  the  Chief  character  and  ufe  of 
the  true  ones. 

1  We  can  recognize  the  original  vertebra;  even  in  the 
adult  bone,  for  we  find  it  regularly  perforated  with 
holes  for  the  tranfmiffion  of  the  fpinal  nerves ;  we 
find  thefe  holes  regularly  difpofed  in  pairs ;  we  fee  a 
diltinct  white  and  riling  line  which  crolfes  the  bone, 
in  the  interflice  of  each  of  the  original  vertebra;,  and 
marks  the  place  where  the  cartilage  once  was ;  and 
by 'thefe  lines  being  five  in  number,  with  five  pairs  of 
holes,  we  know  this  bone  to  have  conlilted  once  of 
five  pieces,  which  are  now  joined  into  one^  The  re- 
mains of  formerprocefies  can  alfo  be  diftinguifhed ;  and 
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the  back  of  the  bone  is  rough  and  irregular  from  the 
old  fpines. 

The  os  facrum,  thus  compofed,  is  among  the  lighted 
bones  of  the  human  body  ;  with  the  mod  fpongy  fub- 
ftance;  the  thinned  tables ;  the  mod  eafily  broken ;  and- 
its  injuries  of  the- mod  formidable  nature  :  but  then  it- 
is  a  Bone  the  bed  cemented  ;  and  confirmed  by  ftrong 
ligaments ;  and  the  bed  covered  by  thick  and  cumion- 
like  mufcles;  The  os  facrum  is  of  a  triangular  fliape;- 
the  bafe  of  the  triangle  turned  upwards  to  receive  the 
fpine  ;  its  inner  furface  is  fmooth,  to  permit  the  head 
of  the  child  in  labour  to  glide  eafily  along  ;  and  its 
outer  furface  is  irregular  and  rough,  with  the  fpines 
of  former  vertebra,  giving  rife  to  the  great  glutxi  muf- 
cles (which  form  the  contour  of  the  hip),  and  to  all 
the  dronged  mufcles  of  the  back  and  loins. 

It  has  in  it  a  triangular  cavity  under  the  arch  of  its 
pinous  procedes ;  which  cavity  is  continued  from  the 
canal  in  the  vertebrae  of  the  fpine  ;  and  this  cavity  of 
the  facrum  contains  the  continuation  and  the  end  of 
the  fpinal  marrow  ;  which  being  in  this  place  divided 
into  a  great  many  thread-like  nerves,  has  altogether 
the  form  of  a  horfe's  tail,  and  is  therefore  named  cauda 
equina. 

From  this  triangular  cavity,  the  nerves  of  the.  cauda 
equina  go  out  by  the  five  great  holes  on  the  fore  part 
of  the  facrum  ;  holes  large  enough  to  receive  the  point 
of  the  linger.  The  three  fird  nerves  of  the  facrum,  join- 
ing with  the  lad  nerve  of  the  loins,  form  the  facro- 
fciatic  nerve;  the  largeft  in  the  body ;  which  goes  down- 
ward to  the  leg  :  while  the  two  lower  nerves  of  the  fa- 
crum fupply  the  contents  of  the  pelvis  alone. 
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The  back  of  the  facrum  is  alfo  perforated  with 
holes,  whofe  fize  is  nearly  equal  to  thofe  on  its  fore 
part,  but  whofe  ufes  are  not  fo  dntinclly  known  \  for 
the  fmall  nerves  which  pafs  outwards  by  them  to. the 
mufcles  of  the  loins  or  hips,  are  in  no  degree  propor- 
tioned to  the  fize  of  the  holes. 

All  the  edges  of  this  triangle  form  articulating  points, 
by  which  it  is  joined  to  other  bones.    The  bafe,  or 
upper  part  of  the  facrum,  receives  the  laft  vertebra  of 
the  loins  on  a  large  broad  furface,  which  makes  a  very 
moveable  joint ;  and  indeed,  the  joining  of  the  laft  true 
vertebra,  with  the  top  of  the  facrum,  is  a  point  where 
there  is  more  motion  than  in  the  higher  parts  of  the 
fpine.    The  apex,  or  point  of  the  facrum,  has  the  os. 
coccygis  joined  to  it ;  and  this  joining  is  moveable  till  the 
age  of  twenty  in  men,  and  till  the  age  of  forty-five  in 
women  : — the  meaning  of  its  continuing  longer  move- 
able in  women  is  very  plain,  lince  we  diftinctly  ftel 
the  lower  point  of  the  coccyx  in  women,  yielding  in 
the  time  of  labour,  fo  as  to  enlarge  greatly  the  lower 
opening  of  the  pelvis.  The  fides  of  the  os  facrum  form 
a  broad,  rough,  and  deeply  indented  fin: face,  which 
receives  the  like  rough  furface  of  the  haunch  bones ; 
and  here  the  furfaces  are  fo  rough,  and  the  cartilage 
fo  thin,  that  it  refembies  more  nearly  a  future  \  and 
by  the  help  of  the  ftrong  ligaments,  and  of  the  large 
mufcles  which  arife  in  common  from  either  bone,, 
makes  a  joining  abiblutely  immoveable,  except  by  fuch 
violent  force  as  is  in  the  end  fatal. 

Thus  the  original  ftate  of  this  bone  is  eafily  recog- 
nifed  and  traced  by  many  marks  ;  it  ftandsin  aconfpi- 
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cuous  place  of  the  pelvis,  and  its  chief  office  is  to  fup- 
port  the  trunk  ;  to  which  we  may  add,  that  it  defends 
the  cauda  equina  ;  tranfmits  its  great  nerves ;  forms 
chiefly  the  cavity  of  the  pelvis ;  and  that  it  is  along  the 
hollow  of  this  bone  that  the  accoucheur  calculates  the 
progrefs  of  the  child's  head  in  labour. 

The  os  coccygis,  fo  named  from  its  refemblance  to 
the  beak  of  a  cuckow,  is  a  fmall  appendage  to  the 
point  of  the  facrum  ;  terminating  this  inverted  column 
with  an  acute  point,  and  found  in  very  different  con- 
ditions in  the  feveral  ftages  of  life.    In  the  child  it  is 
merely  cartilage,  and  we  can  find  no  point  of  bone ; 
during  youth  it  is  offifying  into  diftinct  bones,  which 
continue  moveable  upon  each  other  till  manhood  ; 
then  the  feparate  bones  gradually  unite  with  each 
other,  fo  as  to  form  one  conical  bone,  with  bulgings  and 
marks  of  the  pieces  of  which  it  was  originally  compo- 
fed    but  dill  the  laft  bone  continues  to  move  upon  the 
joint  of  the  facrum,  till  in  advanced  years  it  is  at  laft 
firmly  united;  later  in  women  than  in  men,  with  whom 
jt  is  often  fixed  at  twenty  or  twenty-five.    It  is  not 
like  the  os  facrum,  flat,  but  of  a  roundifh  form,  con- 
vex without  and  concave  inwards  ;  forming  with  the 
facrum  the  loweft  part  of  the  pelvis  behind.   It  has  no 
holes  like  the  facrum  ;  has  no  communication  with  the 
fpinal  canal  ;  and  tranfmits  no  nerves ;  but  points  for- 
wards to  fupport  the  lower  parts  of  the  rectum  :  thus, 
it  contracts  the  lower  opening  of  the  pelvis,  fo  as  to 
fupport  effectually  the  rectum,  bladder,  and  womb, 
and  yet  continues  fo  moveable  in  women,  as  to  recede 
in  time  of  labour,  allowing  the  head  to  pafs. 

The 
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The  ossa  innominata — Are  the  two  great  irregu- 
lar bones,  forming  the  fides  of  the  pelvis  ;  and  they 
have  a  form  fo  difficult  to  explain  by  one  name,  that 
they  are  called  olTa  innominata,  the  namelefs  bones. 
But  thefe  bones  having  been  in  the  child  formed  in 
diftincl  and  feparate  pieces,  thefe  pieces  retain  their 
original  names,  though  united  into  one  great  bone  ;  we 
continue  to  explain  them  as  diftinft  bones  by  the 
names  of  os  ilium,  os  ifchium,  and  os  pubis.  The  os 
ilium,  the  haunch-bone,  is  that  broad  and  expanded 
bone  on  which  lie  the  ilrong  mufcles  of  the  thigh, 
and  which  forms  the  rounding  of  the  haunch.  The  os 
ischium,  the  hip-bone,  is  the  loweft  point  of  the  pelvis, 
that  on  which  we  reft  in  fitting.  The  os  pubis,  or 
fhare-bone,  on  which  the  private  parts  are  placed.  All 
thefe  bones  were  divided  in  the  child  ;  they  are  united 
in  the  very  centre  of  the  focket  for  the  thigh-bone  ; 
and  we  find  in  the  child  a  thick  cartilage  in  the  centre 
of  the  focket,  and  a  prominent  ridge  of  bone  in  the 
adult ;  which  ridge,  far  from  incommoding  the  arti- 
culation with  the  thigh-bone,  gives  a  firmer  hold  to 
the  cartilage  which  lines  that  cavity,  and  is  the  point 
into  which  a  flrong  ligament  from  the  head  of  the 
thigh-bone  is  implanted. 

The  os  ilium,  or  haunch-bone,  is  named  from  its 
forming  the  flank.  It  is  the  largeft  part  of  the  os  in- 
nominatum.  It  rifes  upwards  from  the  pelvis  in  a 
broad  expanded  wing,  which  forms  the  lower  part  of 
the  cavity  of  the  abdomen,  and  fupports  the  chief 
weight  of  the  impregnated  womb  (for  the  womb  com- 
monly inclinestoone  fide).  Theos  ilium  is-covered  with 
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the  great  mufcles  that  move  the  thighs,  and  to  it3 
edge  are  fixed  thofe  broad  flat  mufcles  which  form  the 
walls  of  the  abdomen.  This  fiat  upper  part  is  named 
the  ala,  or  wing,  while  the  lower,  or  rounder  part, 
is  named  the  body  of  the  bone,  where  it  enters  into 
the  focket,  and  meets  the  other  bones. 

The  ala,  or  flat  expanded  wing,  has  many  parts, 
which  mult  be  well  remembered,  to  underftand  the 
mufcles  which  arife  from  them.  i.  The  whole  circle 
of  this  wing  is  tipt  with  a  ridge  of  firmer  bone,  which 
encircles  the  whole.  This  is  a  circular  cartilage  in  the 
child,  diftinct  from  the  bone,  and  is  ofilfied  and  fixed 
only  at  riper  years.  All  this  ridgy  circle  is  called  the 
fpine,  and  is  the  origin  for  the  lower  oblique  and  tranf- 
verfe  mufcles  of  the  abdomen.  2.  The  two  ends  of  this 
fpine  are  abrupt,and  the  points  formed  upon  it  are  confe- 
qucntly  named  fpinous  proccfles;  of  which  there  are  two 
at  its  fore,  and  two  at  its  back  end.  The  two  posterior 
spinous  processes  are  clofe  by  each  other,  and  are 
merely  two  rough  projecting  points  near  the  rough  fur- 
face,  by  which  the  os  ilium  is  joined  to  the  os  facrum; 
they  jut  out  behind  the  articulation,  to  make  it  firm 
and  fure  ;  and  their  chief  ufes  feem  to  be  the  giving  a 
firm  hold  to  the  ftrong  ligaments  which  bind  this  joint. 
3.  The  two  anterior  fpinous  proceffes  are  more  diftinct 
and  more  important  marks •,  for  the  anterior  supe- 
rior spinous  process  is  the  abrupt  ending  of  the  fpine 
or  circle  of  the  ilium,  with  a  fwelling  out;  from  which 
jutting  point  the  fartorius  mufcle,  the  longeft  and  a- 
mongft  the  molt  beautiful  in  the  human  body,  goes 
obliquely  acrofs  the  thigh,  like  a  ft  rap,  down  to  the 
knee  j  another,  which  is  called  the  tenfor  vaginas  fe- 
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moris,  alfo  arifeshere  :  and  from  this  point  departs  the 
ligament,  which  paffing  from  the  os  ilium  to  the  pubis, 
or  fore  point  of  the  pelvis,  is  called  the  ligament  of  the 
thigh.  How  neceflary  it  is  to  mark  this  point,  may 
be  eafily  deduced,  from  knowing  that  it  is  under  the 
arch  of  this  femoral  ligament  that  the  great  artery  paf- 
fes  down  to  the  thigh,  and  that  the  femoral  hernia  is 
formed.  The  lower  anterior  fpinous  procefs  is  a 
fmall  bump,  or  little  fwelling,  about  an  inch  under 
the  firft  one,  which  gives  rife  to  the  rectus  femoris 
mufcle,  or  (traight  mufcle  of  the  thigh,  which  lies  a- 
long  its  fore  part. 

The  back,  or  dorsum  of  the  os  ilium,  is  covered 
with  the  two  great  glutaei  mufcles ;  and  the  costa,  as 
it  is  abfurdly  called,  or  the  inner  concave  furface,  gives 
rife  to  the  internal  iliac  mufcle. 

This  bone  (the  os  ilium)  has  a  broad  rough  furface, 
by  which  it  is  connected  with  the  os  facrum  at  its  fide; 
the  very  form  of  which  declares  the  nature  of  this  join- 
ing, and  is  fufficient  argument  and  |Sroof  that  the  join- 
ings of  the  pelvis  do  not  move. 

The  acute  line  which  is  named  line  a  innomi- 
nata,  is  feen  upon  the  internal  furface  of  the  bone, 
dividing  the  ala,  or  wing,  from  that  part  which  is  in 
the  focket  for  the  thigh.  This  line  compofes  part  of 
the  brim  of  the  pelvis ;  diftinguiih.es  the  cavity  of  the 
pelvis  from  the  cavity  of  the  abdomen  ;  and  marks 
the  circle  into  which  the  head  of  the  child  defcends 
at  the  commencement  of  labour. 

The  os  ischium,  or  hip-bone,  is  placed  perpendicu- 
larly under  the  os  ilium,  and  is  the  loweft  point  of  the 
pelvis,  upon  which  we  fit.    It  forms  the  largeft  mare 
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of  the  locket ;  whence  the  focket  is  named  Acetabulum 
Jichii,  as  peculiarly  belonging  to  this  bone.  The  bump 
or  round  i  welling  upon  which  we  reft,  is  named  the 
Tuber  li'chii ;  and  the  (mailer  part,  which  extends  up- 
wards to  meet  the  os  pubis,  is  named  the  Ramus,  or 
branch,  which  meets  a  iimilar  branch  of  that  bone,  to 
form  the  thyroid  hole. 

The  body  is  the  uppermoft,  and  thicker  part  of  the 
bone,  which  helps  in  forming  the  focket ;  and  among 
the  three' bones  this  one  forms  the  largeft  lhare  of  it; 
nearly  one  half.  From  the  body,  a  fliarp  pointed  pro- 
cefs,  named  spinous  process  of  the  ifchium,  is  project- 
ed  backwards ;  and  this  fpinous  procefs  pointing  towards 
the  lower  end  of  the  facrum,  receives  the  uppermoft  of 
two  long  ligaments,  which,  from  their  palling  betwixt 
the  ifchium  and  facrum,  are  named  facro-fciatic.  By 
this  ligament  a  femicircle  of  the  os  ilium,  juft  below 
the  joining  of  the  ilium  with  the  facrum,  is  completed 
into  a  large  round  hole  ;  which  is  in  like  manner  named 
the  facro-fciatic  hole,  and  gives  paflage  to  the  great 
nerve  of  the  lower  exrremity,  named  the  great  facro- 
fciatic  nerve. 

The  tuber,  or  round  knob,  being  the  point  upon 
which  we  reft,  this  bone  has  been  often  named  os  se- 
dentarium.  The  bump  is  a  little  flattened  when  we 
fit  upon  it.  It  is  the  mark  by  which  the  lithotomift 
directs  his  incifion  ;  cutting  exactly  in  the  middle  be- 
twixt the  anus  and  this  point  of  bone.  It  is  remark- 
able as  the  point  towards  which  the  pofterior  or  lower 
facro-fciatic  ligament  extends ;  and  as  a  point  which 
gives  rife  to  feveral  of  the  ftrong  mufcles  on  the  back 
of  the  thigh,  and  efpecia'ly  to  thofe  which  form  the 
hamftrings. 
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The  ramus,  or  branch,  riles  obliquely  upwards  and 
forwards,  to  join  a  like  branch  of  the  pubis.  This 
branch,  or  arm  as  it  is  called,  is  flat,  and  its  edges  are 
turned  a  little  forwards  and  backwards,  fo  that  one 
edge  forms  the  arch  of  the  pubis,  while  the  other  edge 
forms  the  margin  of  the  thyroid  hole. 

The  os  pubis,  or  share-bone,  is  the  laftand  fmalleft 
piece  of  the  os  innominatum  ;  and  is  named  from  the 
mons  veneris  being  placed  upon  it,  and  its  hair  being 
a  mark  of  puberty.  It  forms  the  upper  or  fore  part  of 
the  pelvis,  and  completes  the  brim  ;  and,  like  the  if- 
chium,  italfo  is  divided  into  three  parts,  viz.  the  body, 

ANGLE,  and  RAMUS. 

The  body  of  the  pubis  is  thick  and  ftrong,  and  forms 
about  one-fifth  of  the  focket  for  the  thigh  bone.  It 
is  not  only  the  fmalleft,  but  the  Ihalloweft  part  of  the 
focket.  The  bone  grows  fmaller  as  it  advances  to- 
wards its  angle,  the  joining  of  the  ofla  pubis.  There 
it  grows  again  broad  and  flat,  and  the  two  bones  meet 
writh  rough  furfaces,  but  with  two  cartilages  interpo- 
fed.  Over  the  middle  of  this  bone,  two  great  mufcles, 
the  iliac  and  pfoas  mufcles,  pafs  out  of  the  pelvis  to 
the  thigh  ;  and  where  they  run  under  the  ligament  of 
the  thigh,  they  make  the  pubis  very  fmooth.  Along 
this  bone  there  is  a  little  edge,  or  fliarp  ridge,  which 
marks  the  brim  of  the  pelvis  ;  and  the  part  which  is  o- 
ver  the  fymphyfis,  or  joining  of  the  bones,  rifing  high- 
er than  the  reft  of  the  ridge,  is  named  the  creft  of  the 
pubis ;  and  from  this  point  the  fmall  pyramidal  muf- 
cles of  the  abdomen  rife.  The  ramus,  or  branch,  is 
that  more  (lender  part  of  the  pubis,  which,  joining 
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with  the  branch  of  the  ifchium,  forms  with  it  the  arch 
of  the  pubis,  and  the  edge  of  the  thyroid  hole. 

This  completes  the  ftricl  anatomy  of  the  pelvis  : 
But  when  we  confider  the  whole,  it  is  further  ne- 
ceflary  to  repeat,  in  fhort  definitions,  certain  points 
which  are  oftener  mentioned  as  marks  of  other  parts. 

The  promontory,  of  the  facrum  is  the  projection 
formed  by  the  lowefc  vertebra  of  the  loins  and  the 
upper  point  of  that  bone.  The  hollow  of  the  fa- 
crum is  all  that  fmooth  inner  furface  which  gives  out 
the  great  nerves  for  the  legs  and  pelvis.  The  lesser 
angle,  in  dillinclion  from  the  greater  angle  or  promon- 
tory of  the  facrum,  is  a  fhort  turn  in  the  bone  near 
where  it  is  joined  with  the  coccyx.  The  crest  of 
the  pubis  is  a  fharper  ridge  or  edge  of  the  bone  over 
the  joining  or  fymphyfis  pubis.  The  posterior  sym- 
physis of  the  pelvis  is  the  joining  of  the  facrum  with 
the  ilium,  while  the  fymphyfis  pubis  is  diftinguifhed 
by  the  name  of  anterior-symphysis  of  the  pelvis. 
The  spine,  the  tuber,  and  the  ramus  of  the  ifchium 
are  fufficiently  explained.  The  ala,  or  wing,  the 
spine,  the  spinous  processes,  and  the  linea  inno- 
minata  of  the  ilium,  are  alfo  fufficiently  explained. 
The  acetabulum,  fo  named  from  its  refemblance  to  a 
meafure  which  the  ancients  ufed  for  vinegar,  is  the 
hollow  or  focket  for  the  thigh-bone,  compofed  of  the 
ilium,  ifchium,  and  pubis ;  the  ridge  in  its  centre 
fhows  the  place  of  its  original  cartilage,  and  points 
out  what  proportion  belongs  to  each  bone  ;  that  it  is 
made,  two-fifths  by  the  os  ilium,  two-fifths  by  the 
os  ifchium,  and  one-fifth  only  by  the  os  pubis :  but 
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the  ifchium  has  the  greateft  (hare ;  the  ifchium  form- 
ing more  than  two-fifths,  and  the  ilium  Id's.  The 
brim  of  the  pelvis  is  that-oval  ring  which  parts  the 
cavity  of  the  pelvis  from  the  cavity  of  the  abdomen  : 
it  is  formed  by  a  continued  and  prominent  line  along 
the  upper  part  of  the  facrum,  the  middle  of  the  (Hum, 
and  the  upper  part  or  creft  of  the  pubis.  This  circle 
of  the  brim  fupports  the  impregnated  womb  ;  keeps 
it  up  againft  the  preflure  of  the  labour- pains ;  and 
fometimes  this  line  has  been  "  as  fharp  as  a  paper- 
"  folder,  and  has  cut  acrofs  the  lower  fegment  of  the 
**  womb  •,"  and  fo,  by  feparating  the  womb  from  the 
vagina,  has  rendered  the  delivery  impoflible  ;  and  the 
child  efcaping  into  the  abdomen  among  the  interlines, 
the  woman  has  died.  The  outlet  of  the  pelvis  'it 
the  lower  circle  again,  compofed  by  the  arch  of  the 
pubis,  and  by  the  fciatic  ligaments,  which  is  wide  and 
dilatable,  to  permit  the  delivery  of  the  child  ;  but 
which,  being  fometimes  too  wide,  permits  the  child's 
head  to  prefs  fo  fuddenly,  and  with  fuch  violence,  up- 
on the  foft  parts,  that  the  perineum  is  torn.  The 
thyroid  hole  is  that  remarkable  vacancy  in  the  bone 
which  perhaps  lightens  the  pelvis,  or  perhaps  allows 
the  foft  parts  to  efcape  from  the  preflure  during  the 
paflbge  of  the  head  of  the  child. 

The  marks  of  the  female  ikeleton  have  been  fought 
for  in  the  fkull,  as  in  the  continuation  of  the  fagittal 
future  ;  but  the  trueft  marks  are  thofe  which  relate 
to  that  great  function  by  which  chiefly  the  iexes  are 
diftinguifhed  :  for  while  the  male  pelvis  is  large  and 
ftrong,  with  a  fmall  cavity,  narrow  openings,  and 
bones  of  greater  ftrength  ;  the  female  pelvis  is  very 
fliallow  and  wide,  with  a  large  cavity  and  flender 
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bones,  and  with  every  peculiarity  which  may  con- 
dace  to  the  eafy  paflage  of  the  child.    And  this  occa- 
fions  that  peculiar  form  of  the  body  which  the  pain- 
ter is  at  greater  pains  to  mark,  and  which  is  indeed 
very  eafily  perceived  :  for  the  characteristic  of  the 
manly  form  is  firmnefs  and  Strength  ;  the  moulders 
broad,  the  haunches  fmall,  the  thighs  in  a  direct  line 
with  the  body,  which  gives  a  firm  and  graceful  ftep. 
The  female  form  again  is  delicate,  foft,  and  bending; 
the  moulders  are  narrow  5  the  haunches  broad  ;  the 
thighs  round  and  large  ;  the  knees,  of  courfe,  approach 
each  other,  and  the  ftep  is  unfure  :  The  woman,  even 
of  the  moft  beautiful  form,  walks  with  a  delicacy  and 
feeblenefs,  which  we  come  to  acknowledge  as  a  beauty 
in  the  weaker  fex. 

The  bones  of  the  pelvis  compofe  a  cavity  which 
cannot  be  fairly  understood  in  feparate  pieces,  but 
which  fhould  be  explained  as  a  whole.  Though  per- 
haps its  chief  office  is  to  fupport  the  fpine,  ftill  its 
relation  to  labour  deferves  to  be  obferved  ;  for  this 
forms  at  lead  a  curious  inquiry,  though  it  (hould  not 
be  allowed  a  higher  place  in  the  order  of  ufeful 
ltudies. 

We  know,  from  much  experience,  that  where  the 
pelvis  is  of  the  true  Size,  we  have  an  eafy  and  natural 
labour  :  that  where  the  pelvis  is  too  large,  there  is 
pain  and  delay  ;  but  not  that  kind  of  difficulty  which 
endangers  life  :  that  where,  by  distortion,  the  pelvis 
is  reduced  below  the  Standard  fize,  there  comes  fuch 
difficulty  as  endangers  the  mother,  and  deftroys  the 
child,  and  renders  the  art  of  midwifery  ftill  worthy 
of  ferious  Study,  and  an  object  of  public  care. 

There 
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There  was  a  time  when  it  was  univerfally  believed, 
that  the  joinings  of  the  pelvis  diflblved  in  every  la- 
bour ;  that  the  bones  parted,  and  the  openings  were 
enlarged  ;  that  the  child  paffed  with  greater  eafe ; 
and  "  that  this  opening  of  the  bafin  was  no  lefs  natu- 
"  ral  than  the  opening  of  the  womb."  By  many  ac- 
cidents, this  opinion  has  been  often  ftrengthened  and 
revived  ;  and  if  authority  could  determine  our  opinion, 
we  fhould  acknowledge,  „hat  the  joinings  of  the  pelvis 
were  always  diflblved,  as  a  wife  provifion  of  nature  for 
facilitating  natural,  and  preventing  lingering,  labour, 
compenfating  for  the  frequent  deviations,  both  in  the 
head  and  pelvis,  from  their  true  and  natural  fize. 
This  unlucky  opinion  has  introduced,  at  one  time,  a 
practice  the  molt  reprehenfibly  Ample;  as  fomentations 
to  foften  thefe  joinings  of  the  pelvis  in  circumftances 
which  require  very  fpeedy  help;  while,  at  another 
time,  it  has  been  the  apology  for  the  molt  cruel  un- 
natural operations  of  inftruments,  not  merely  intended 
for  dilating  and  opening  the  foft  parts,  but  for  burft- 
ing  up  thefe  joinings  of  the  bones.  And  thofe  alfo, 
of  late  years,  who  have  invented  and  performed  (too 
often  no  doubt)  this  operation  of  cutting  the  fymphy- 
lis  pubis  to  haften  the  labour,  fay,  that  they  do  not 
perform  an  unneceflary  cruel  operation,  but  merely 
imitate  a  common  procefs  of  nature. 

How  very  far  nature  is  from  intending  this,  may 
be  ealily  known  from  the  very  forms  of  thefe  joinings, 
but  much  more  from  the  other  offices  which  thefe 
bones  have  to  perform ;  for  if  the  pelvis  be,  as  I  have 
Refined  it,  an  arch  Handing  betwixt  the  trunk  and  the 
lower  extremities  on  which  the  body  rolls,  its  join- 
ings 
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ings  could  not  part  without  pain  and  lamenefs,  per- 
haps inability  for  life. 

One  chief  reafon  drawn  from  anatomy  is  this :  that 
in  women  dying  after  labour,  the  griftles  of  the  pelvis 
are  manifaftly  foftened;  the  bones  loofen ;  and  though 
they  cannot  be  pulled  afunder,  they  can  be  fhuffled 
or  moved  upon  each  other  in  a  flight  degree :  all 
which  is  eafily  accounted  for.  The  griftle  that  forms 
the  lymphyfis  pubis  is  not  one  griftle  only,  as  was 
once  fuppofed,  but  a  peculiar  griftle  covers  the  end 
of  each  bone,  and  thefe  are  joined  by  a  membranous 
or  ligamentous  fubftance  :  This  ligamentous  fubftance 
is  the  part  which  corrupts  the  fooneft  ;  it  is  often  fpoil- 
ed,  and  in  the  place  of  it  a  hollow  only  is  found  ; 
that  hollow  of  the  corrupted  ligament  may  be  called 
a  feparation  of  the  bones ;  but  it  is  fuch  a  feparation  as 
"  equals  only  the  back  of  a  common  knife  in  breadth, 
"  and  will  not  allow  the  bones  to  depart  from  each 
"  other  the  joining  is  ftill  ftrong,  for  it  is  furrounded 
by  a  capfular  ligament,  not  like  the  loofe  ligament  of 
a  moveable  joint,  but  adhering  to  every  point  of  each 
bone :  and  this  ligament  does  perform  its  office  fo 
completely,  that  while  it  remains  entire,  though  the 
bones  fhuffle  fidewife  upon  each  other,  no  force  can 
pull  them  afunder  :  "  Even  when  the  fore  part  of  the 
"  pelvis  is  cut  out,  and  turned  and  twifted  betwixt  the 
"  hands,  ftill  though  the  bones  can  be  bent  backwards 
"  and  forwards,  they  cannot  be  pulled  from  each  other 
"  the  tenth  part  of  an  inch."  Thefe  inquiries  were 
made  by  one,  who,  though  partial  to.  the  other  fide 
of  this  queftion,  could  not  allow  himfelf  to  difguife 
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the  truth,  whofe  authority  is  the  higheft,  and  by 
whofe  facts  I  fhould  mod  willingly  abide. 

Now,  it  is  plain,  that  fince  a  feparation,  amount- 
ing only  to  the  12th  of  an  inch,  occafions  death,  this 
cannot  be  a  provifion  of  nature  ;  and -fince  the  fepa- 
ration in  fuch  degree  could  not  enlarge  the  openings 
of  the  bafin,  there  again  it  cannot  be  a  provifion  of 
nature.  I  know  that  tales  are  not  awanting  of  wo- 
men whofe  bones  were  feparated  during  labour ;  but 
what  is  there  fo  abfurd,  that  we  {hall  not  find  a  pre- 
cedent or  parallel  cafe  in  our  annals  of  monftrous  and 
incredible  fads  ?  Or  rather,  where  is  there  a  fact  of 
this  defcription  which  is  not  balanced  and  oppofed  by 
oppofite  authorities  and  fads  ?  I  have  difleded  fe- 
veral  women  who  had  died  in  lingering  labour,  where 
I  found  no  difunion  of  the  bones.  I  have  feen  wo- 
men opened,  after  the  -greater!  violence  with  in  fir  u- 
ments,  and  yet  found  no  feparation  of  the  bones. 
We  have  cafes  of  women  having  the  mollifies  odium, 
a  univerfal  foftnefs  and  bending  of  the  bones,  who 
have  lived  in  this  condition  for  many  years,  with  the 
pelvis  alfo  affeded ;  its  openings  gradually  more  and 
more  abridged  %  the  miferable  woman  fuffering  lin- 
gering labour,  and  undergoing  the  delivery  by  hooks, 
with  all  the  violence  that  mud  be  ufed  in  fuch  defpe- 
rate  cafes,  and  ftill  no  feparation  of  the  bones  happen- 
ing- How,  indeed,  fhould  there  be  fuch  difficult  la- 
bours as  thefe,  if  the  feparation  of  the  bones  could  al- 
low the  child  to  pafs  ? 

If  it  be  faid,  "  the  joinings  of  the  pelvis  are  fome- 
61  times  duTolved,"  I  acknowledge,  that  they  are,  juft 
as  the  joint  of  the  thigh  is  diflblved ;  that  is,  fometimes 
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by  violence,  and  fometimes  by  internal  difeafe ;  but 
if  it  be  affirmed,  that  "  the  joinings  of  the  pelvis  are 

diffolved  to  facilitate  labour,"  I  would  obferve,  that 
wherever  feparation  of  the  bones  has  happened,  it  has 
both  increafed  the  difficulties  of  the  labour,  and  been 
in  itfelf  a  very  terrible  difeafe  ;  for  proofs  of  which,  I 
mull  refer  to  Hunter,  Denman,  and  others,  to  whole  pe- 
culiar province  fuch  cafes  belong.  But  furely  thefe  prin- 
ciples will  be  univerfally  acknowledged  :  That  the  pel- 
vis fupporting  the  trunk  is  the  centre  of  its  largeft- mo- 
tions :  that  if  the  bones  of  the  pelvis  were  loofened, 
fuch  motions  could  no  longer  be  performed  :  that 
when,  by  violence  or  by  internal  difeafe,  or  in  the 
time  of  fevere  labour,  thefe  joinings  have  actually 
been  diffolved  or  burft,  the  woman  has  become  in- 
ftantly  lame,  unable  to  fit,  ftand,  or  lie,  or  fupport 
herfelf  in  any  degree ;  fhe  is  rendered  incapable  of 
turning,  or  even  of  being  turned  in  bed  ;  her  attend- 
ants cannot  even  move  her  legs  without  intolerable 
anguifti,  as  if  torn  afunder  *.  There  fometimes  follows 
a  collection  of  matter  within  the  joint  (the  matter  ex- 
tending quite  down  to  the  tuber  ifchii),  high  fever, 
delirium,  and  death  f  ;  or,  in  cafe  pf  recovery  (which 
is  indeed  more  frequent),  the  recovery  is  flow  and 
partial  only  ;  a  degree  of  lamenefs  remains,  with  pain, 
weaknefs,  and  languid  health  ;  they  can  ftand  on 
one  kg  more  eaiily  than  on  both  ;  they  can  walk 
more  eafily  than  tiiey  can  (land  ;  but  it  is  many 
months  before  they  can  walk  without  crutches ;  and 
long  after  they  come  to  walk  upon  even  ground, 
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climbing  a  Hair  continues  to  be  very  difficult  and 
painful.  In  order  to  obtain  even  this  flow  reunion 
of  the  bones,  the  pelvis  mud  be  bound  up  with  a  cir- 
cular bandage  very  tight  j  and  they  mull  fubmit  to 
be  confined  long  !  by  neglect,  of  which  precautions, 
fometimes,  by  the  rubbing  of  the  bones,  a  preterna- 
tural joint  is  formed,  and  they  continue  lame  for 
years,  or  for  life  *  ;  or  fometimes  the  bones  are  uni- 
ted by  oflification  ;  the  callus  or  new  bone  projects 
towards  the  centre  of  the  pelvis,  and  makes  it  im- 
poffible  for  the  woman  to  be  delivered  again  of  a  li- 
ving child  f . 

Now  this  hiftory  of  the  difeafe  leads  to  reafons  in- 
dependent of  anatomy,  and  furer  than  it ;  which 
prove,  that  this  feparation  of  the  bones  (an  accident 
the  exiftence  of  which,  cannot  be  queftioned)  is  not  a 
provifion  of  nature,  but  a  mod  ferious  difeafe.  For 
if  thefe  be  the  dreadful  confequences  of  feparation  of 
the  bones,  how  can  we  believe  that  it  happens,  when 
we  fee  women  walking  during  all  their  labour,  and, 
in  place  of  being  pained,  rather  relieved  by  a  variety 
of  poftures,  and  by  walking  about  their  room  ?  when 
we  fee  them  often  walk  to  bed  after  being  delivered  on 
chairs  or  couches?  rife  up  on  the  third  day  ;  and  of- 
ten refume  the  care  and  fatigues  of  a  family  in  a  few 
days  more  ?  or  can  we  believe,  that  there  is  a  ten- 
dency to  feparation  of  the  bones  in  thofe  who,  follow- 
ing the  camp,  are  delivered  on  one  day,  and  walk  on 
the  following  ?  or  in  thofe  women  who,  to  conceal 
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their  fliame,  have  not  indulged  in  bed  a  fingle  hour  ? 
or  can  we  believe,  that  there  is  even  the  {lightefl  ten- 
dency to  the  reparation  of  the  bones  in  thofe  women 
whofe  pelvis  refifts  the  force  of  a  lingering  and  fevere 
labour;  who  fuffer  ft i  11  further  all  the  violence  of  in~ 
llruments ;  who  yet  recover  as  from  a  natural  deli- 
very, and  who  alfo  rife  from  bed  on  the  third  or 
fourth  day  ? 


CHAP.  VI. 
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1  he  thigh-bone  is  the  greateft  bone  of  the  body, 
and  needs  to  be  fo,  fupporting  alone,  and  in  the  molt 
unfavourable  direction,  the  whole  weight  of  the  trunk; 
for  though  the  body  of  this  bone  is  in  a  line  with  the 
trunk,  in  the  axis  of  the  body,  its  neck  ftands  offal- 
moft  at  right  angles  with  the  body  of  the  bone  ;  and 
in  this  unfavourable  direction  mult  it  carry  the  whole 
weight  of  the  trunk ;  for  the  body  is  feldom  fo  placed 
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as  to  reft  its  weight  equally  upon  either  thigh-bone  ; 
commonly  it  is  fo  inclined  from  fide  to  fide  alternate- 
ly, that  the  neck  of  one  thigh-bone  bears  alone  the 
whole  weight  of  the  body  and  limbs,  or  is  ftill  loaded 
with  greater  burdens  than  the  mere  weight  of  the  bo- 
dy itfelf. 

The  thigh-bone  is  one  of  the  moft  regular  of  the 
cylindrical  bones,  i.  Its  body  is  very  thick  and  ftrongc, 
of  a  rounded  form;  fwelling  out  at  either  end  into  two 
heads.  In  its  middle  it  bends  a  little  outwards,  with 
its  circle  or  convex  fide  turned  towards  the  fore  part 
of  the  thigh.  This  bending  of  the  thigh-bone  has 
been  a  fubject  of  fpeculation  abundantly  ridiculous, 
viz.  whether  this  be  an  accidental  or  a  natural  arch. 
There  are  authors  who  have  afcribed  it  to  the  nurfe 
carrying  the  child  by  the  thighs,  and  its  foft  bones 
bending  under  the  weight.  There  is  another  author, 
very  juftly  celebrated,  who  imputes  it  to  the  weight  of 
the  body  and  the  ftronger  action  of  the  flexor  muf- 
cles  ;  affirming,  that  it  is  ftraight  in  the  child,  and 
grows  convex  by  age.  This  could  not  be,  elfe  we 
fhould  find  this  curve  lefs  in  fome,  and  greateft  in  thofe 
who  had  walked  moft,  or  vvhofe  mufclcs  had  the  great- 
eft  ftrength  ;  and  if  the  mufcles  did  produce  this  curve 
a  little  accident  giving  the  balance  to  the  flexor  muf- 
cles mould  put  the  thigh-bone  in  their  power  to  bend 
it  in  any  degree,  and  to  caufe  diftortion.  But  the  end 
of  all  fuch  fpeculations  is  this,  that  we  find  it  bended 
in  the  foetus  not  yet  delivered  from  the  mother's 
womb,  or  in  a  chicken  while  ftill  enclofcd  in  the  fhell ; 
it  is  a  uniform  and  regular  bending,  defigned  and 
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niarked  in  the  very  firft  formation  of  the  bone,  and 
intended,  perhaps,  for  the  advantage  of  the  ftrong 
mufcles  in  the  back  of  the  thigh,  to  give  them  great- 
er power,  or  more  room. 

1.  The  head  of  the  thigh-bone  is  likewife  the  moft 
perfect  of  any  in  the  human  body  ;  for  its  circumfe- 
rence is  a  very  regular  circle,  of  which  the  head  con- 
tains nearly  two-thirds :  It  is  fmall,  neat,  and  com- 
pletely received  into  its  focket,  which  is  not  only  deep 
in  itfelf,  and  very  fecure,  but  is  further  deepened  by 
the  cartilage  which  borders  it ;  fo  that  this  is  naturally, 
and  without  the  help  of  ligaments,  the  ftrongeft  joint 
in  all  the  body  ;  but  among  other  fecurities  which  are 
fuperadded,  is  the  round  ligament,  the  mark  of  which 
is  eafily  feen,  being  a  broad  dimple  in  the  centre  of  its 
head. 

3.  The  neck  of  this  bone  is  the  trueft  in  the  Ikele- 
ton  ;  and  indeed  it  is  from  this  neck  of  the  thigh-bone 
that  we  transfer  the  name  to  other  bones,  which  have 
hardly  any  other  mark  of  neck  than  that  which  is 
made  by  their  purfe-like  ligament  being  fixed  behind 
the  head  of  the  bone,  and  leaving  a  roughnefs  there. 
But  the  neck  of  the  thigh-bone  is  an  inch  and  a  half 
in  length,  thick  and  ftrong,  yet  hardly  proportioned 
to  the  great  weights  which  it  has  to  bear ;  long,  that  it 
may  allow  the  head  to  be  fet  deeper  in  its  focket ;  and 
Handing  wide  up  from  the  moulder  of  the  bone,  to 
keep  its  motions  wide  and  free,  and  unembarrafled  by 
the  pelvis ;  for  without  this  great  length  of  the  neck, 
its  motions  had  been  checked  even  by  the  edges  of  its 
own  focket. 
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The  trochanter  are  the  longed  procefFes  in  the  hu- 
man body  for  the  attachment  of  mufcles,  and  they  are 
named  trochanter  (or  procefles  for  turning  the  thigh) 
from  their  office,  which  is  the  receiving  of  thofe  great 
mufcles  which  not  only  bend  and  extend  the  thigh 
but  turn  it  upon  its  axis  ;  for  thefe  procefTes  are  ob- 
lique, fo  as  to  bend  and  to  turn  the  thigh  at  once. 

4.  The  trochanter  major,  the  outermoft  and  long- 
er of  the  two,  is  that  great  bump  which  reprefents  the 
direct  end  of  the  thigh-bone,  while  the  neck  ftands  oft 
from  it  at  one  iide  ;  therefore  the  great  trochanter 
ftands  above  the  neck,  and  is  eafily  diftinguifhed  out- 
wardly, being  that  great  bump  which  we  feel  fo  plain- 
ly in  laying  the  hand  upon  the  haunch.  This  procefs 
receives  the  glutsei  mufcles,  and  all  the  great  mufcles 
which  move  the  thigh  outwards. 

5.  The  trochanter  minor,  or  letter  trochanter,  is 
fmaller  and  more  pointed  ;  riling  on  the  inner  fide  of 
the  bone  ;  lower  than  the  trochanter  major,  and  placed 
under  the  root  of  the  neck,  as  the  greater  one  is  placed 
above  it.  It  is  deeper  in  the  thigh,  and  never  to  be 
felt,  not  even  in  luxations.  Its  mufcles  alfo,  by  the 
obliquity  of  their  infertion  into  it,  turn  the  thigh,  and 
bend  it  towards  the  body  ;  fuch  as  the  pfoas  and  iliacus 
internus,  which  palling  out  from  the  pelvis,  fink  deep 
into  the  groin,  and  are  implanted  into  this  point.  From 
the  one  trochanter  to  the  other,  there  is  a  very  confpi- 
cuous  roughnefs,  which  marks  the  place  of  the  capfule, 
or  ligamentary  bag  of  the  joint ;  for  it  enclofes  the 
whole  length  of  the  neck  and  of  the  thigh-bone.  This 
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roiighnefs  begins  the  great  rough  line,  and. is  what  is 
regularly  named  the  linea  afpera. 

6.  The  linea  aspera  is  a  riving  or  prominent  line, 
very  ragged  and  unequal,  which  runs  all  down  the 
back  part  of  the  thigh  :  It  begins  at  the  roots  of  the 
two  trochanters,  and  the  rough  lines  from  each  troch- 
anter meet  about  four  inches  down  the  bone  ;  thence 
the  linea  afpera  runs  down  the  back  of  the  bone  a 
ilngle  line,  and  forks  again  into  two  lines,  one  going 
towards  each  condyle,  and  ending  in  the  tubercles  at 
the  lower  end  of  the  bone  ;  fo  that  the  linea  afpera  is 
jingle  in  the  middle,  and  forked  at  either  end. 

7.  The  condyles  are  the  two  tubers  into  which  the 
thigh-bone  fwells  out  at  its  lower  part.    There  is  firlt 
a  gentle  and  gradual  fwelling  of  the  bone-,  then  an  en- 
largement into  two  broad  and  flat  furfaces,  which  are 
to  unite  with  the  next  bone  in  forming  the  great  joint 
of  the  knee.    The  two  tuberolities,  which,  by  their 
flat  faces,  form  the  joint,  fwellout  above  the  joint,  and 
are  called  the  condyles.  The  inner  condyle  is  lar- 
ger, to  compenlate  for  the  oblique  polition  of  the  thigh- 
bone •  for  the  bones  are  leparated  at  their  heads  by 
the  whole  width  of  the  pelvis,  but  are  drawn  towards 
a  point  below,  fo  as  to  touch  each  other  at  the  knees. 
On  the  fore  part  of  the  bone,  betwixt  the  condyles, 
there  is  a  broad  fmooth  furface,  upon  which  the  rotu- 
la,  or  pulley-like  bone  glides;  and  on  the  back  part  of 
the  thigh-bone,  in  the  middle  betwixt  the  condyles, 
there  is  a  deep  notch,  which  contains  the  great  artery, 
vein,  and  nerve  of  the  leg. 

The  great  nutritious  artery  enters  below  the  mid- 
idle  of  this  bone,  and  fmaller  arteries  enter  through  its 
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porous  extremities ;  as  may  be  known  by  many  fmail 
holes  near  the  head  of  the  bone. 

The  head  of  the  thigh-bone  is  round,  and  fet  down 
deeply  in  its  focket,  to  give  greater  fecurity  to  a  joint 
fo  important,  and  fo  much  expofed  as  the  hip  is.  The 
neck  ftands  off  from  the  reft  of  the  bone,  fo  that  by 
its  length,  it  allows  a  free  play  to  the  joint,  but  is  itfelf 
much  expoled  by  its  tranfverfe  pofition,  as  if  nature 
had  not  formed  in  the  human  body  any  joint  at  once 
free,  moving  and  ftrong.    The  neck  is  not  formed  in 
the  boy,  becaufe  the  focket  is  not  yet  deep,  nor  fuch 
as  to  hinder  the  motions  of  the  thigh;  and  the  head  is 
formed  apart  from  the  bone,  and  is  not  firmly  united 
with  it  till  adult  years,  fo  that  fails  luxate  or  feparate 
the  head  in  young  people,  but  they  break  the  neck  of 
the  bone  in  thofe  that  are  advanced  in  years.  The 
trochanters,  or  ftioulders,  are  large  to  receive  the 
great  mufcles  which  are  implanted  in  them,  and 
oblique,  that  they  may  at  once  bend  and  turn  the 
thigh.    The  shaft  or  body  is  very  ftrong,  that  it 
may  bear  our  whole  weight,  and  the  action  of  fuch 
powerful  mufcles ;  and  it  is  marked  with  the  rough 
line,  behind  from  which  a  mafs  of  flefh  takes  its 
rife,  which  wraps  completely  round  the  lower  part  of 
the  thigh-bone,  and  forms  what  are  called  the  vafti 
mufcles,  the  greateft  mufcles  for  extending  the  leg. 
The  condyles  fvvell  out  to  give  a  broad  fur  face,  and  a 
firm  joining  for  the  knee.    But  of  all  its  parts,  the 
great  trochanter  Ihould  be  moft  particularly  obferved, 
as  it  is  the  chief  mark  in  luxations  or  fractures  of  this 
bone  :  For  when  the  greater  trochanter  is  pufiied 
.downwards,  we  find  the  thigh  luxated  downwards  j 
8  when 
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when  the  trochanter  is  higher  than  its  true  place,  and 
fo  fixed  that  it  cannot  roll,  we  are  affured  that  it  is  lux- 
ated upwards;  but  when  the  trochanter  is  higher  than 
its  true  place,  with  the  thigh  rolling  freely,  we  are  af- 
iured its  neck  is  broken,  the  trochanter  being  difpla- 
ced,  and  the  broken  head  remaining  in  its  focket  ; 
but  when  the  trochanter  remains  in  its  place,  we 
Ihould  conclude  that  the  joint  is  but  little  injured, 
or  that  it  is  only  a  bruife  of  thofe  glands  or  mucous 
follicles  which  are  lodged  within  the  focket  for  lu- 
bricating the  joint. 

The  tibia  is  named  from  its  refemblance  to  a  pipe; 
the  uppec  part  of  the  tibia,  reprefenting  the  expanded 
or  trumpet-like  end,  the  lower  part  reprefenting  the 
flute  end  of  the  pipe.  The  tibia,  on  its  upper  end,  is  flat 
and  broad,  making  a  moft  Angular  articulation  with 
the  thigh-bone  ;  for  it  is  not  a  ball  and  focket  like  the 
fhoulder  or  hip,  nor  a  hinge  joint  guarded  on  either 
fide  with  projecting  points  like  the  ankle.  There  is 
no  fecurity  for  the  knee  joint  by  the  form  of  its  bones, 
for  they  have  plain  flat  heads :  they  are  broad  indeed, 
but  they  are  merely  laid  upon  each  other.  It  is  only 
by  its  ligamento  that  this  joint  is  ftrong  ;  and  by  the 
number  of  its  ligaments  it  is  a  complex  and  delicate 
joint  peculiarly  liable  to  difeafe. 

1.  The  upper  head  of  the  tibia  is  thick  and  fpon- 
gy,  and  we  find  there  two  broad  and  fuperficial  hol- 
lows, as  if  impreffed  while  foft,  with  the  marks  of  the 
condyles  of  the  thigh-bone  ;  and  thefe  flight  hollows 
are  all  the  cavity  that  it  has  for  receiving  the  thigh- 
bone. A  pretty  high  ridge  rifes  betwixt  thefe  two 
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hollows,  fo  as  to  be  received  into  the  interftice  be- 
twixt the  condyles ;  and  at  the  back  part,  which  is  the 
higheft  point  of  the  ridge,  an  internal  ligament  ties 
the  tibia  to  the  thigh-bone.  This  fpongy  head  has 
alfo  a  rough  margin,  to  which  the  canfular  ligament 
is  tied  ;  on  the  fore  part  of  this  bone,  juft  below  the 
knee,  there  is  a  bump  for  receiving  trie  great  ligament 
of  the  patella,  or,  in  other  words,  the  great  tendon  of 
i  all  the  extenfor  mufcles  of  the  leg  ;  and  laftly,  there 
•is.  upon  the  outer  fide  of  this  fpongy  head,  juft  under 
the  margin  of  the  joint,  a  fmooth  articulating  furface, 
(like  a  dimple  impreffed  with  the  finger),  for  receiving 
the  head  of  the  fibula.  It  is' under  the  margin  of  the 
joint,  for  the  fibula  does  not  enter  at  all  into  the  knee 
joint ;  it  is  only  laid  upon  the  fide  of  the  tibia,  fixed 
to  it  by  ligaments,  but  not  received  into  any  thing- 
like  a  cavity.' 

i.  1  he  body  of  the  bone  is  of  a  prifmatic  or  trian- 
gular form,  and  its  three  edges  or  acute  angles  are 
very  high  lines  running  along  its  whole  length;  one 
line  a  little  waved,  and  turned  dire&ly  forwards,  is 
what  is  called  the  ill  in.  At  the  top  of  this  ridge  is 
that  bump  into  which  the  ligament  of  the  rotula  or 
-patella  is  implanted  ;  and  the  whole  length  of  this  a- 
■  cute  line  is  fo  eafily  traced  through  the  Ikin,  that  we 
can  never  be  miftaken  about  fractures  of  this  bone. 
Another  line  lefs  acute  than  this  is  turned  directly 
backwards  ;  and  the  third  acute  line,  which  completes 
.the  triangular  form,  is  turned  towards  the  fibula,  to 
receive  a  broad  ligament,  or  interofieous  membrane, 
which  ties  the  two  bones  together. 

3.  The  lower  head  of  the  tibia  compofes  the  chief 
parts  of  the  ankle-joint.  Jjffae  lower  head  of  the  tibia 
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is  fmaller  than  the  upper,  in  the  fame  proportion  that 
the  ankle  is  fmaller  than  the  knee.  The  pointed  part 
of  this  head  of  the  tibia  reprefents  the  mouth  piece, 
or  flute  part  of  the  pipe,  and  conftitutes  the  bump  of 
the  inner  ankle.  The  lower  end  of  the  fibula  lies 
fo  upon  the  lower  end  of  the  tibia,  as  to  form  the  out- 
er ankle  ;  and  there  is  on  the  fide  of  the  tibia  a  deep 
hollow,  like  an  impreffion  made  with  the  point  of  the 
thumb,  which  receives  the  lower  end  of  the  fibula. 
The  acute  point  of  the  tibia,  named  the  procefs  of 
the  inner  ankle,  paffes  beyond  the  bone  of  the  foot, 
and,  by  lying  upon  the  fide  of  the  joint,  guards  the 
ankle,  fo  that  it  cannot  be  luxated  inwards,  without 
this  pointed  procefs  of  the  maleolus  interims,  or  inner 
ankle,  being  broken. 

The  tibia  is  a  bone  of  great  fixe,  and  needs  to  be  fo,  - 
for  it  fupports  the  whole  weight  of  the  body.  It  is 
not  at  all  affilted  by  the  fibula  in  bearing  the  weight, 
the  fibula,  or  {lender  bone,  being  merely  laid  upon 
the  fide  of  the  tibia,  for  ufes  which  fliall  be  explained 
prefently.  The  tibia  is  thick,  with  much  cancelli  or 
fpongy  fubftance  within  ;  has  pretty  firm  plates  with- 
out; is  much  ftrengthened  by  its  ridges,  and  by  its 
triangular  form:  its  ridges  are  regular  with  regard  to 
each  other,  but  the  whole  bone  is  twifted  as  if  it  had 
been  turned  betwixt  the  hands  when  foft :  This  dif- 
tortion  makes  the  procefs  of  the  inner  ankle  lie  not  re- 
gularly upon  the  lide  of  that  joint,  but  a  little  oblique- 
ly forwards,  determining  the  obliquity  of  the  foot ; 
which  mud  be  of  much  confequence,  fince  there  are 
many  provifions  for  fecuring  this  turning  of  the  foot, 
Viz.  the  oblique  pofition  of  the  trochanters;  the  ob- 
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lique  infertion  of  all  the  mufcles,  and  this  obliquity  of 
the  ankles;  the  inner  ankle  advancing  a  little  before 
the  joint,  and  the  outer  ankle  receding  in  the  fame  de- 
gree behind  it. 

The  fibula,  which  is  named  fo  from  its  refemblance 
to  the  Romam  clafp,  is  a  long  flender  bone,  which  is  use- 
ful partly  in  ftrengthening  the  leg,  but  chiefly  in  form- 
ing the  ankle  joint ;  for  the  tibia  only  is  connected  with 
the  knee,  while  the  fibula,  which  has  no  place  in  the 
knee  joint,  goes  down  below  the  lower  end  of  the  ti- 
bia, forming  the  long  procefs  of  the  outer  ankle. 

The  fibula  is  a  long  and  flender  bone,  the  longeft 
and  flendereft  in  the  body.  It  lies  by  the  fide  of  the 
tibia  like  a  fplint;  fo  that  when  at  any  time  the  tibia 
is  broken  without  the  fibula,  or  when  the  tibia  having 
fpoiled,  becomes  carious,  and  a  piece  of  it  is  loft,  the  fi- 
bula maintains  the  form  of  the  limb  till  the  lad  piece 
be  replaced,  or  till  the  fracfure  be  firmly  reunited,  it 
is,  like  the  tibia,  triangular,  and  has  two  heads,  which 
are  knots,  very  large,  and  diiproportioned  to  fo  flender 
a  bone.  The  Iharpeft  line  of  the  fibula  is  turned  to 
one  (harp  line  of  the  tibia,  and  the  interofieous  mem- 
brane pafles  bewixt  them.  The  bone  lies  in  a  line  with 
the  tibia,  on  the  outer  fide  of  it,  and  a  little  behind  it. 
The  upperhead  of  the  fibula  is  laid  upon  a  plain  i'mooth 
furface,  on  the  fide  of  the  tibia,  a  little  below  the  knee  ; 
and  though  the  fibula  is  not  received  deep  into  the  ti- 
bia, Hhis  want  is  compen fated  for  by  the  flrong  liga- 
ments by  which  this  little  joint  is  tied  by  the  knee, 
being  completely  wrapped  round  with  the  expanded 
tendons  of  thofe  great  mufcles  which  make  up  the 
thigh  by  the  knee  being  ftill  farther  embraced  clofely 
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by  the  fafcia,  or  tendinous  expanfion  of  the  thigh  ;  but 
above  all,  by  the  tendons  of  the  outer  hamflrings  be- 
ing fixed  into  this  knot  of  the  fibula,  and  expanding 
from  that  over  the  fore  part  of  the  tibia. 

The  lower  head  of  the  fibula  is  let  pretty  deep  into  a 
focket  on  the  fide  of  the  tibia  ;  together,  they  form  the 
ankle  joint  for  receiving  the  bones  of  the  foot.  The 
ankle  joint  is  one  of  the  pureft  hinge  joints,  and  is 
very  fecure ;  for  there  is  the  tibia,  at  the  procefs  of 
the  inner  ankle,  guarding  the  joint  within ;  there  is 
the  fibula  palling  the  joint  ltill  further,  and  making 
the  outer  ankle  Hill  a  ftronger  guard  without.  Thefe 
two  points,  projecting  fo  as  to  enclofe  the  bones  of 
the  foot,  make  a  pure  hinge  ;  prevent  all  lateral  mo- 
tion ;  make  the  joint  firm  and  ftrong  5  and  will  not  al- 
low of  luxations  till  one  or  both  ankles  be  broken. 
We  know  that  there  is  little  motion  betwixt  the  tibia 
and  fibula ;  none  that  is  fenfible  outwardly,  and  no 
more  in  truth  than  juft  to  give  a  fort  of  elafticity, 
yielding  to  flighter  ftrains.  But  we  are  well  allured, 
that  this  motion,  though  flighted  and  imperceptible, 
is  very  conftant;  for  thefe  jointing  of  the  fibula 
with  the  tibia  are  always  found  fmooth  and  lubri- 
cated ;  and  there  are  no  two  bones  in  the  body  fo 
clofely  connefted  as  the  tibia  and  fibula  are,  which 
are  fo  feldom  anchylofed,  it  e.  joined  into  one  by 
difeafe. 

The  fibula  may  be  thus  defined  :  It  is  a  long  {len- 
der bone,  which  anfwers  to  the  double  bone  of  the 
fore  arm,  completes  the  form,  and  adds  fomewhat 
to  the  ftrength  of  the  leg ;  it  gives  a  broader  ori- 
gin for  its  ftrong  mufcles  j  lies  by  the  fide  of  the 
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tibia  like  a  fplint ;  and,  being  a  little  arched  to- 
wards the  tibia,  fupports  it  againft -thole  accidents 
which  would  break  it  acrofs,  and  maintains  the  form 
of  the  leg  when  . the  tibia  is  carious  or  broken  ;  the  fi- 
bula, though  it  has  little  connection  with,  the  knee, 
paffes  beyond  the  ankle  joint,  and  is  its  chief  guard 
and  ftrength  in  that  direction  in  which  the  joint  mould 
be  moft  apt  to  yield  ;  and  in  this  office  of  guarding 
the  ankle-,  it  is  fo  true,  that  the  ankle  cannot  yield  till 
this  guard  of  the  fibuia  be  broken. 

Rotula  or  patella,  ox  knee-pan,  is  a  fmall  thick 
bone,  of  an  oval,  or  rather  triangular  form.  The  ba- 
lls of  this  rounded  triangle  is  turned  upwards  to  re- 
ceive the  four  great  mufcles  which  extend  the  leg  ; 
the  pointed  part  of  this  triangle  is  turned  downwards, 
and  is  tied  by  a  very  ltrong  ligament  to  the  bump  or 
tubercle  of  the  tibia,  jult  under  the  knee.  This  liga- 
ment is  called  the  ligament  of  the  patella,  or  of  the 
tibia,  connecting  the  patella  fo  clofely,  that  fome  ana- 
tomifts  of  the  firll  name  choofe  to  fpeak  of  the  patella 
as  a  mere  procefs  of  the  tibia,  (as  the  olecranon  is  a 
procefs  of  the  ulna),  only  flexible  and  loofe  ;  an  ar- 
rangement which  I  think  fo  far  right  and  ufeful,  as 
the  fractures  of  the  olecranon  and  of  the  patella  are 
fo  much  alike,  efpecially  in  the  method  of  cure,  that 
they  may  be  fpoken  of  as  one  cafe  ;  for  thcfe  two  are 
the  only  exceptions  to  the  common  rules  and  methods  - 
of  fetting  broken  hones. 

The  patella  is  manifeflly  ufeful,  chiefly  as  a  lever  $ 
for  it  is  a  pulley,  which  is  a  fpecies  of  lever,  gliding 
upon  the  fore  part  of  the  thigh-bone  upon  the  fmooth 
furface  which  is  betwixt  the  condyles.    The  projec- 
tion 
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.tion  of  this  bone  upon  the  knee  removes  the  acting 
force  from  the  centre  of  motion,  fo  as  to  increafe  the 
power  ;  and  it  is  beautifully  contrived,  that  while  the 
knee  is  bent,  and  the  mufcles  at  reft,  as  in  fitting,  the 
patella  finks  down  concealed  into  a  hollow  of  the 
knee.  When  the  mufcles  begin  to  act,  the  patella  be- 
gins to  rife  from  this  hollow  ;  in  proportion  as  they 
contract,  they  iofe  of  their  ftrength,  but  the  patella 
gradually  rifing,  increafes  the  power ;  and  when  the 
contraction  is  nearly  perfect,  the  patella  has  rifen  to 
the  fummit  of  the  knee,  fo  that  the  rifing  of  the  pa- 
tella raifes  the  mechanical  power  of  the  joint  in  exact- 
proportion  as  the  contraction  expends  the  living  con- 
tractible  power  of  the  mufcles.     What  is  curious 
beyond  almoft  any  other  fact  concerning  the  fractures 
of  bones,  the  patella  is  feldom  broken  by  a  fall  or 
blow ;  in  nine  of  ten  cafes,  it  is  rather  torn,  if  we 
may  ufe  the  expreffion,  by  the  force  of  its  own  muf- 
cles, while  it  Hands  upon  the  top  of  the  knee,  fo  as 
to  reft  upon  one  fingle  point ;  for  while  the  knee  is 
half  bended,  and  the  patella  in  this  dangerous  Situa- 
tion, the  leg  fixed,  and  the  mufcles  contracting  ftrong- 
ly  to  fupport  the  weight  of  the  body,  or  to  raife  it  as 
in  mounting  the  fteps  of  a  ftair,  the  force  of  the  muf- 
cles is  equivalent  at  lead  to  the  weight  of  the  man's 
body;  and  often,  by  a  fudden  violent  exertion,  their 
power  is  fo  much  increafed,  that  they  fnap  the  patel- 
la acrofs,  as  we  would  break  a  flick  acrofs  the  knee. 

The  tarsus,  or  instep,  is  compofed  of  feven  large 
bones,  which  form  a  firm  and  elaftic  arch  for  fup- 
porting  the  body  ;  which  arch  has  its  ftrength  from 
the  ftrong..  ligaments  with  which  thefe  bones  are 
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joined,  and  its  elafticity  from  the  fmall  movements  of 
thefe  bones  with  each  other ;  for  each  bone  and  each 
joint  has  its  cartilage,  its  capfule  or  bag,  its  lubricating 
fluid,  and  all  the  apparatus  of  a  regular  joint ;  each 
moves,  fince  the  cartilages  are  always  lubricated,  and 
the  bones  are  never  joined  by  anchylofis  with  each 
other  ;  but  the  effect  is  rather  a  diffufed  elafticity, 
than  a  marked  and  perceptible  motion  in  any  one. 
joint. 

The  feven  bones  of  which  the  tarfus  is  compofed. 
are,  i.The  astragalus,  which,  united  with  the  tibia 
and  fibula,  forms  the  ankle  joint :  2.  The  os  calcis, 
or  heal  bone,  which  forms  the  end  or  back  point  of 
that  arch  upon  which  the  body  {lands :  3.  The  os 
naviculare,  or  boat-like  bone,  which  joins  three 
fmaller  bones  of  the  fore  part  of  the  tarfus  to  the  af- 
tragalus  :  4.  The  os  cuboides,  which  joins  the  fmaller 
bones  of  the  fore  part  to  the  os  calcis :  The  5th,  6th, 
and  7th,  are  the  fmaller  bones  making  the  fore  part 
of  the  tarfus  ;  they  lie  immediately  under  the  place  of 
the  fhoe-buckle,  and  are  named  the  three  cuneiform 
bones,  from  their  wedge-like  fhape;  and  it  is  upon 
thefe  that  the  metatarfal  bones,  forming  the  next  di- 
vifion  of  the  foot,  are  implanted. 

Thefe  bones  of  the  tarfus  form,  along  with  the  next 
rank,  or  metatarfal  bones,  a  double  arch ;  firft  from  the 
loweft  point  of  the  heal  to  the  ball  of  the  great  toe,  is 
one  arch  ;  the  arch  of  the  fole  of  the  foot  which  fup- 
ports  the  body  :  and  again,  there  is  another  arch  with- 
in this,  formed  among  the  tarfal  bones  themfelves,  one 
within  another,  i.  e.  betwixt  the  aftragalus,  calcic,  and 
naviculare;,  through  which  hole,  in  my  drawing,  there 
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is  paffed  a  pencil.  It  is  this  fecond  arch  which  gives 
a  perfect  elafticity  to  the  foot,  and  mud  prevent  the 
bad  effects  of  leaping,  falls,  and  other  (hocks,  which 
would  have  broken  a  pare  lefs  curioufly  adapted  to  its 
office. 

i.  The  astragalus  is  the  greatcft  and  raoft  re- 
markable bone  of  the  tarfus ;  and  which  the  fur- 
geon  is  molt  concerned  in  knowing.     The  femicir- 
cular  head  of  this  bone  forms  a  curious  and  perfect 
pulley.  The  circle  of  this  pulley  is  large  ;  its  cartilage 
is  fmooth  and  lubricated  ;  it  is  received  deep  betwixt 
the  tibia  and  fibula  ;  and  rolls  under  the  fmooth  ar- 
ticular furface  of  the  latter,  which  being  fuited  to 
this  pulley  of  the  aftragalus,   with  fomething  of  a 
boat-like  fliape,  is  often  named  the  fcaphoid  cavity 
of  the  tibia,    r.  We  remark  in  the  aftragalu-,  its  ar- 
ticulating furface,  which  is  arched,  high,  fmooth,  co- 
vered with  cartilage,  lubricated,  ana?  in  all  refpects  a 
complete  joint.  Its  form  is  that  of  a  pulley,  which,  of 
courfe,  admits  of  but  one  direct  motion,  viz.  forwards 
and  backwards.    2.  We  obferve  its  fides,  which  are 
plain,  fmooth,  and  flat,  covered  with  the  fame  cartilage, 
forming  a  part  of  the  joint,  and  clofely  locked  in  by 
the  inner  and  outer  ankles,  fo  as  to  prevent  luxations  or 
awkward  motions  to  either  fide.    3.  We  obferve  two 
large  irregular  articulating  furfaces  backwards,  by 
which  is  is  joined  to  the  os  calcis.    4.  There  is  on  the 
fore  part,  or  rather  the  fore  end  of  the  aftragalus  a 
large  round  head,  as  regular  as  the  head  of  the  fhoulder 
bone,  by  which  it  is  articulated  with  the  fcaphoid 
bone. 

2.  The  os  calcis  is  the  large  irregular  bone  of  the 
Vol.  I.  X  '  heel; 
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heel  ;  it  is  the  tip  or  end  of  the  arch  formed  by  the: 
tarfal  and  metatarfal  bones.  There  is  a  large  fcabrous 
point  on  which  we-ftand  5  which  is  rough,  for  the  in- 
fertion  of  the  great  Achillis  tendon,  the  rope  by  which 
the  mufcles  of  the  bran  act.  The  roughnefs  of  the 
heel-bone  gives  the  tendon  a  firm  hold,  and  its  projec- 
tion backwards  gives  it  the  power  of  a  very  long  lever. 
The  points  to  be  obferved  are,  1.  The  great  backward 
projection,  which  is  properly  called  the  heel ;  fcabrous 
and  rough,  for  the  infertion  of  the  great  back  tendon  ; 
the  point  upon  which  we  walk  and  ftand.  2.  An  irre- 
gular articular  furface,  or  rather  two  furfaces  covered 
with  cartilage,  by  which  it  is  joined  with  the  aftraga- 
lus.  3.  Another  articulating  furface  by  which  it  is 
joined  with  the  os  cuboides.  And,  4.  A  fort  of  arch 
downward?,  under  which  the  veflels  and  nerves  and  the 
tendons  alfo  pafs  on  fafely  into  the  foleof  the  foot. 

5.  Naviculare  is  named  os  naviculars,  or  os 
scaphoides,  from  a  fanciful  refemblance  to  a  boat. 
But  this  is  a  name  of  which  anatomifts  have  been  pe- 
culiarly fond,  and  which  they  have  ufed  with  very 
little  discretion  or  referve  :  the  ftudent  will  hardly 
find  any  fuch  refemblance  r  it  is  rather  like  the  die? 
with  which  we  play  at  drafts;  that  is*  a  flattened  cir- 
cular body,  with  its  borders  rifing  up  a  little  5  and 
each  fl.it  fide  forms  an  articulating  furface.  That 
concave  fide  which  looks  backwards,  is  pretty  deep, 
and  receives  the  head  of  the  aftragalus  :  that  flat  fide 
which  looks  forwards,  has  not  fo  deep  a  focket,  but 
receives  the  three  cuneiform  bones  upon  a  furface  ra- 
ther plain  and  irregular 
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The  Cuneiform  bones  are  fo  named,  becaufe  they, 
referable  wedges,  being  laid  to  each  other  like  the 
Hones  of  an  arch.  The  molt  firaple  and  proper  ar- 
rangement is,  n  2.  and  3.;  counting  from  the  fide  of 
the  great  toe  towards  the  middle  of  the  foot ;  but 
they  are  commonly  named  thus :  The  firft  cuneiform 
bone,  on  which  the  great  toe  Hands,  has  its  cutting 
edge  turned  upwards,;  it  is  much  larger  than  the 
others,  and  fo  is  called,os  Cuneiforms  magnum.  The 
fecond  cuneiform  bone,  or  that  which  Hands  the 
middle  of  the  three  cuneiform  bones,  is  much  fmallcr, 
and  is  therefore  named  os  Cuneiforms  minimum. 
The  third  in  order,  of  the  cuneiform  bones  is  named- 
os  cuneiforme  medium  *.  Thefe  cuneiform  bones 
receive  the  great  toe,  and  the  two  next  to  it.  The 
fourth  and  fifth  toes  are  implanted' upon  the  lail  bone-; 
in  the  row,  the  os  cuboides,  . 

■ 

Os  cuboides. — The  os  cuboides  is  named  from  its' 
cubical  figure  •,  and  is  next  to  the  aftragalus'in  fize 
greater  than  the  fcaphoid  bone.    The  three  cunei-' 
form  bones  are  laid  regularly  by  the  iidc  of  each 
other;  and  this  os  cuboides  is  again  laid  on  the  outer 
lide  of  the  third  cuneiform  bone,  and  joins  it  to  the  os- 
calcis.    The  place  and  effect  of  the  cuboid  bone  isr 

•  X  2  1  very. 


*  The  confulion  in  thffe  names  arifes  from  fometimes  counting- 
tliem  by  their  place,  and  fometimes  reckoning  according  to  their  fizc. 
It  is  only  in  relation  to  its  iize  that  we  call  one  of  thefe  bones  os  cu- 
neiforme medium  ;  for  the  os  cuneiforme  medium  is  not  in  the  mid- 
dle of  the  three  ;  it  is  the  middle  bone  with  refpfeft1  to  fize  :  it  is  the 
rmalleft  of  the  cuneiform  bones  that  {lands  in  the  middle  betwixt  the* 
other  two. 
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Very  curious;  for  as  it  is  wedged  in  betwixt  the  third 
cuneiform  bone  and  the  os  calcis,  it  forms  a  complete 
arch  within  an  arch,  which  gives  at  once  a  degree  of 
elafticity  and  of  ftrength  which  no  human  contrivance 
could  have  equalled.  There  is  firft  a  great  arch  on 
which  the  body  refts,  and  the  heel  and  the  great  toe 
are  the  horns  of  that  bow  ;  And,  fecondty>  there  is  a 
complete  circle  among  the  mctatarfal  bones,  leaving 
an  opening  betwixt  the  aftragalus  and  the  os  calcis. 

THE  TOES.— The  laft  divifion  of  the  foot  confifts 
of  three  dillinct  bones ;  and  as  thefe  bones  are  difpo- 
fed  in  rows,  they  are  named  the  firft,  fecond,  and  third 
phalanges  or  ranks  of  the  toes. 

The  great  toe  has  but  two  phalanges  ;  the  other 
toes  have  three  ranks  of  bones,  which  have  nothing 
particular,  only  the  joints  are  round  and  free  ;  formed 
by  a  round  head  on  one  bone,  and  by  a  ptetty  deep 
hollow,  for  receiving  it,  in  the  one  above  it  j  they  are 
a  little  flattened  on  their  lower  fide,  or  rather  they 
have  a  flattened  groove  which  lodges  the  tendons  of 
the  laft  joint  of  the  toes. 

The  sesamoid  bones  are  more  regularly  found  about 
the  toes  than  any  where  elle.  They  are  fmall  bones, 
like  peafe,  found  in  the  hearts  of  tendons,  at  any  point 
where  they  fuffer  much  friction ;  or  rather  they  are  like 
the  feeds  of  the  fefamum,  whence  their  name.  They  arc 
fbuhd  chiefly  at  the  roots  of  the  great  toe,  and  of  the 
thumb  at  each  of  thefe  places  we  find  two  fmall  lefa- 
moid  bones,  one  on  each  fide  of  the  ball  of  the  great 
toe,  and  one  on  each  fide  of  the  ball  of  the  thumb  ;  but 
thefe  bones  do  not  enter  into  the  joint  5  they  are  with- 
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in  tlie  fubftance  of  the  tendons ;  perhaps,  like  the  pa- 
tella, they  remove  the  acting  force  from  the  centre  of 
motion  ;  and  fo,  by  afting  like  pulleys,  increafe  the 
power  j  perhaps  alfo  by  lying  at  the  fides  of  the  joint 
in  the  tendons  of  the  lhorter  mufcles  of  the  toes,  they 
make  a  fife  gutter  for  the  long  tendons  to  pafs  in. 
They  are  not  reftricted  to  the  balls  of  the  great  toe 
and  thumb,  but  fometimes  are  alio  found  under  the 
other  toes  and  fingers,  and  fometimes  behind  the  con- 
dyles of  the  knee ;  or  in  the  peronrei  tendons,  which 
run  under  the  fole  of  the  foot.  In  fhort,  they  are  fo 
far  from  being  regular  bones,  that  they  are  found  only 
in  adults,  and  are  fo  often  found  in  irregular  places,  that 
they  almoft  feem  to  be  produced  by  chance,  or  by  the 
effect  of  friction. 

Metatarsus.— -The  metatarfus,  fo  named  from  its 
being  placed  upon  the  tarfus,  confifts  of  five  bones, 
which  dilfer  fo  little  from  the  fu  ll  bones  of  the  fingers, 
that  they  need  not  be  minutely  dcmonftrated.  It  is 
fufficient  to  mark,  that  they  are  five  in  number,  ha- 
ving a  general  refemblance  to  the  joints  of  the  fin- 
ger ;  that  they  are  rather  flattened,  efpecially  on  their 
lower  fides,  where  the  tendons  of  the  toes  lie  ;  that 
they  are  very  large  at  their  ends  next  the  tarfus, 
where  they  have  broad  flat  heads,  that  they  may  be 
implanted  with  great  fecurity  ;  that  they  grow  fmal- 
ler  towards  the  toes,  where  again  they  terminate,  in 
neat  fmall  round  heads,  which  receive  the  firft  bones 
of  the  toes,  and  permit  of  a  very  free  and  eafy 
motion,  and  a  greater  degree  of  rotation  than  our  drefs 
allows  us  to  avail  ourfelves  of;  the  toes  being  cramp- 
ed together,  in  a  degree  that  fixes  them  all  in  their 
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places,  huddles  one  above  another,  and  is  quite*  the 
reverfe  of  that  free  .and  ftrong-like  fpreading  of  the 
toes,  which  the  painter  always  repr'efents.  Laftly,  it 
Ihould  be  remarked,  that  the  metatarfal  bone  of  the 
little  toe  makes  a  falient  anlge,  projecting  over  the 
tarlus,  in  a  point  which  is  eafily  felt  outwardly,  at  the 
place  where  the  fide  feam  of  the  fhoe  crolfes  :  for  this 
and  all  the  other  marks  of  the  metatarfal  bones  are 
chiefly  ufeful,  as  directing  us  where  to  cut  in  amputa- 
ting thefe  bones ;  and  the  furgeon  will  fave  the  pati- 
ent much  pain,  and  himfelf  the  fliame  of  a  flow  and 
confufed  operation,  by  marking  the  places  of  the. 
joints. 


CHAP.  VII. 
BONES  OF  THE  SHOULDER,  ARM,  AND  HAND. 


OF  THE  SCAPULA,  OR  SHOULDER-BLADE. 

This  is  the  great  peculiarity  of  the  fuperior  extremity, 
that  it  is  connected  not  directly  with  the  trunk,  like 
the  thigh-bone  with  the  haunch,  but  is  hung  by  a 
moveable  intermediate  bone;  which  not  only  is  not' 
immediately  joined  to  the  trunk  by  ligaments,  or  any 
other  form  of  connection,  but  is  parted  from  it  by  fe- 
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veral  layers  of  mufcular  flelh,  fo  that  it  lies  flat,  and 
glides  upon  the  trunk. 

The  scapula  is  a  thin  bone  ;  which  has  originally, 
like  the  lkull,  two  tables,  and  an  intermediate  diploe"; 
but  by  preflure,  and  the  a&ion  of  its  own  mufcles,  it 
grows  gradually  thinner ;  its  tables  are  more  and  more 
condenfed  ;  till  in  old  age  it  has  become  perfectly  trans- 
parent, and  is  fupported  only  by  its  proceffes,  and  by 
its  thicker  edges.    For  its  spine  is  a  ridge  of  firm  and 
itrong  bone,  which  rifes  very  high,  and  gives  a  broad 
origin  and  fupport  for  its  mufcles  :  The  acromion  in 
which  the  fpine  terminates,  is  a  broad  and  flat  procefs, 
a  fure  guard  for  the  joint  of  the  fhoulder  :  The  cora- 
coid  procefs  is  a  ftrong  but  fliorter  procefs,  which  Hands 
out  from  the  neck  of  the  bone    and  the  costa,  or  bor- 
ders of  the  bone  are  alio  rounded,  firm,  and  ftrong :  So 
that  the  proceffes  and  borders  fupport  the  flat  part  of 
the  bone,  which  is  as  ihin  as  a  meet  of  paper,  and  quite 
tranfparent. 

There  is  no  part  nor  procefs  of  the  fcapula  which 
does  not  require  to  be  very  carefully  marked  ;  for  no 
accidents  are  more  frequent  than  luxations  of  the 
Ihoulder  ;  and  the  various  luxations  are  explained  bell 
by  ftudying  in  the  Ikeleton,  and  being  able  to  recog- 
nize on  the  living  body  all  the  proceffes  and  projecting 
points. 

1.  The  flat  side  of  the  fcapula  is  fmooth,  fomewhat 
concave,  and  fuited  to  the  convexity  of  the  ribs.  The 
fcapula  is  connected  with  no  bone  of  the  trunk  ;  tied 
by  no  ligaments  ;  is  merely  laid  upon  the  cheft,  with  a 
large  mafs  of  mufcular  flefh  under  it,  upon  which  it 
glides    for  there  are  below  it  two  layers  of  mufcles, 
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by  one  of  which  the  fhoulder  bone  is  moved  upon  the 
/  fcapula,  while  by  the  other  the  fcapula  itfelf  is  moved 
upon  the  ribs.  The  mufcle  lying  in  the  hollow  of  the 
fcapula  marks  it  with  many  fmooth  hollows  and  wave- 
like rifings,  which  are  merely  the  marks  of  the  origin 
of  its  mufcles,  but  which  were  miftaken  even  by  the 
great  Vefalius  for  the  impreffions  of  the  ribs. 

2.  The  outer  flat  furface  is  like  the  inner  one,  but 
that  it  is  traverfed  by  the  spine,  which  is  a  very  acute 
and  high  ridge  of  bone.    Now  the  fpine,  thus  traver- 
fing  the  bone  from  behind  forwards,  divides  its  outer 
furface  into  two  unequal  parts,  of  which  the  part  above 
the  fpine  is  fmaller,  ana  that  below  the  fpine  is  lar- 
ger.   Each  of  thefe  fpaces  has  its  name,  one  fupra 
fpinatus,  and  the  other  infra  fpinatus  ;  and  each  of 
them  lodges  a  mufcle,  named,  the  one  the  mufcu- 
lus  fupra-fpinatus  fcapulas,  as  being  above  the  fpine  ; 
the  other,  mufculus  infra- fpinatus  fcapula?,  as  being 
below  the  fpine.    A  third  mufcle  is  named  fiabfcapu- 
laris,  as  lying  under  the  fhoulder  blade,  upon  that  con- 
cave furface  which  is  towards  the  ribs ;  fo  that  the 
whole  fcapula  is  covered  with  broad  flat  mufcles,  whofe 
offices  are  to  move  the  fhoulder  bone  in  various  direc- 
tions, and  which  imprefs  the  fcapula  with  gentle  riiings 
and  hollows  on  its  outer' as  well  as  on  its  inner  fur- 
face. 

3.  The  triangular  form  of  the  fcapula  muft  be 
next  obferved.  The  upper  line  of  the  triangle  is  the 
fhorteft ;  it  is  named  the  costa  or  border.  This  fupe- 
Tior  cofta  of  the  fcapula  receives  thofe  flrong  and  Hat 
mufcles  that  raife  the  fhoulder  upwards.  The  lower 
'border,  which  is  named  the  costa  inferior,  or  the 
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lower  border  of  the  fcapula,  receives  no  mufcles,  be- 
caufe  it  muft  be  quite  free,  to  move  and  glide  as  the 
fcapula  turns  upon  its  axis,  which  is  indeed  its  ordina- 
ry movement.  But  it  gives  rife  to  two  fmaller  muf- 
cles, which,  from  being  a  little  rounded,  are  named  the 
mufculi  teres  ;  which  round  mufcles  being  implanted 
into  the  arm  bone,  pull  it  downwards. 

The  long  lidc  of  the  fcapula,  which  bounds  its  tri- 
angular form  backwards,  is  named  the  basis  of  the 
scapula,  as  it  reprefents  the  bafe  of  the  triangle.  This 
line  is  alio,  like  the  two  borders,  a 'little  thicker,  6t 
fwelled  out ;  and  this  edge  receives  many  powerful 
mufcles,  which  lie  flat  upon  the  back,  and  coming  to 
the  fcapula  in  a  variety  of  directions,  can  turn  it  upon 
its  axis,  foraetimes  raifing  fometlmes  deprefiing  the 
fcapula  ;  fometimes  drawing  it  backwards  ;  and  fome- 
times  fixing  it  in  its  place,  according  to  the  various 
fets  of  fibres  which  are  put  into  action. 

4.  The  glenoid,  or  ar.ticulating  cavity  of  the 
fcapula,  is  on  the  point  or  apex  of  this  triangle.  The 
fcapula  is  more  (triclly  triangular  in  a  child,  for  it  ter- 
minates almoft  in  a  point  or  apex  ;  and  this  articulating 
furface  is  a  feparate  oflification,  and  is  joined  to  it  in 
the  adult.  The  fcapula  towards  this  point  terminates 
in  a  flat  furface,  not  more  than  an  inch  in  diameter, 
very  little  hollowed,  and  fcarcely  receiving  the  head  of 
the  moulder- bone,  which  is  rather  laid  upon  it  than 
Stark  into  it :  It  is  indeed  deepened  a  little  by  a  circu- 
lar griftie,  which  tips  the  edges  or  lips  of  this  articula- 
ting furface,  but  fo  little,  that  it  is  ftill  very  fballow 
and  plain,  and  luxations  of  the  flioulder  are  infinitely 
more  frequent  than  of  any  other  bone. 

Vol.  I,  y  5.  This 
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5.  This  head,  or  glenoid  cavity  of  the  fcapula,  is. 
planted  upon  a  narrower  part,  which  tends  towards  a 
point,  but  is  finiflied  by  this  flat  head ;  this  narrower 
part  is  what  is  named  the  neck;  of  the  scapula,  which 
no  doubt  fometimes  gives  way,  and  breaks.  A  rough 
line  bordering  the  glenoid  cavity  receives  the  capfular 
ligament,  or  rather  the  capfule  arifes  from  that  border- 
ing griftle,  which  I  have  faid  tips  the  circle. 

6.  The  spine  of  the  scapula  is  that  high  ridge  of 
bone,  which  runs  the  whole  length  of  its  upper  fur- 
face,  and  divides  it  into  two  fpaces  for  the  origin  of  the. 
fupra  and  infra  fpinatus  mufcles.  It  is  high,  and  very 
fliarp,  (landing  up  at  one  place  to  the  height  of  two 
inches.  It  is  flattened  upon  the  top,  and  with  edges, 
which  turning  a  little  towards  either  fide,  give  rife  to 
two  ftrong  fafciae,  i.  e.  tendinous  membranes ;  which 
go  from  the  fpine,  the  one  upwards  to  the  upper  bor- 
der of  the  fcapula,  the  other  downwards  to  the  lower 
border ;  fo  that  by  thefe  ftrong  membranes  the  fca- 
pula is  formed  into  two  triangular  cavities,  and  the 
iupra  and  infra  fpinatus  niufcles  rife  not  only  from  the 
back  of  the  fcapula,  and  from  the  fides  of  its  fpine,  but 
alfo  from  the  inner  furface  of  this  tenfe  membrane. 
The  fpine  traverfes  the  whofe  dorfum,  or  back  of  the 
fcapula  ;  it  receives  the  trapezius  mufcle,  that  beauti- 
ful triangular  mufcle  which  covers  the  neck  like  a  tip- 
pet, whence  it  has  its  name  5  and  the  fpine  beginning 
low  at  the  bails  of  the  fcapula,  gradually  riles  as  it  ad- 
vances forwards,  till  it  terminates  in  that  high  point  or 
promontory  which  forms  the  tip  of  the  fhoulder,  and 
overhangs  and  defends  the  joint. 

7.  This 
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7.  This  high  point  is  named  the  acromion  pro- 
cess. It  is  the  continuation  and  ending  of  the  fpine, 
which  at  firft  rifes  perpendicularly  from  the  bone,  but 
by  a  fort  of  turn  or  diftortion  it  lays  its  flat  fide  to- 
wards the  head  of  the  fhoulder-bone.  At  this  place, 
it  is  thickened,  flat  and  ftrong  ;  overhangs  and  defends 
the  joint ;  and  is  not  merely  a  defence,  but  almoft 
makes  a  part  of  the  joint  itfelf ;  for  without  this  pro- 
cefs,  the  fhoulder-bone  could  not  remain  a  moment  in 
its  focket;  every  flight  accident  would  difplace  it. 
The  acromion  pre\rents  luxation  upwards,  and  is  fo 
far  a  part  of  the  joint,  that  when  it  is  full  under  the 
acromion,  the  joint  is  fafe  ;  but  when  we  feel  a  hollow, 
fo  that  we  can  pufh  the  points  of  the  fingers  under  the 
acromion  procefs,  the  fhoulder  is  luxated,  and  the 
focket  empty.  The  point  of  the  acromion,  forming  the 
apex  of  the  fhoulder,  a  greater  projection  of  this  point, 
and  a  fulnefs  of  the  deltoid  mufcle  which  arifes  from 
it,  is  a  chief  caufe,  and  of  courfe  a  chief  mark,  of  fu- 
perior  ftrength. 

8.  But  there  is  ftill  another  fecurity  for  the  joint; 
for  there  arifes  from  the  neck  of  the  fcapula,  almoft 
from  the  border  of  the  focket,  and  its  inner  fide,  a 
thick,  fhort,  and  crooked  procefs,  which  (lands  dired- 
ly  forwards,  and  is  very  confpicuous ;  and  which,  turn- 
ing forwards  with  a  crooked  and  fharp  point,  fome- 
what  like  the  beak  of  a  crow,  is  thence  named  the 
coracoid  process.  This  alfo  guards  and  ftrengthens 
the  joint ;  though  it  cannot  altogether  prevent  luxa- 
tions, it  makes  them  lefs  frequent ;  and  moft  probably 
when  the  arm  is  luxated  inwards,  it  is  by  ftarting  over 
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the  pcint  of  this  defending  proccl's.  A  mufcle,  named 
covacoid,  comes  - down  from. the  joint  of  this  procefs, 
and  is  inferted  into  the  middle  of  the  (boulder-bone, 
to  draw  the  arm  towards  the'  lide. 

Now  the  glenoid  furface,  and  thefe  two  procefTes, 
form  the  cavity  for  receiving  the  fhoulder-bone..  But 
ftill,  as  if  nature  could  not  form' a  joint  at  once ftrong 
and  free,  this  joint,  which  perKoji;m^ quick,  ft-cc,  and 
eafy  motions,  is  too  fuperficialto  be  llrong.  Yet  there- 
is  this  compenfation,  that  the'  (boulder-joint, which 
could  not  refill,  if  fairly  expofed  to;  fhocks  arvd  falls, 
belongs  to  the  fcapula,  which,  Aiding  eafdy  upon  the 
ribs,  yields,  and  fo  eludes  the  force."  Falls  upon  the 
moulder  do  not  diflocate  the  moulder  ;  that  accident 
almoft  always  happens  to  us  in  putting  out  the  hand 
to  fave  ourfclves  from  falls  5  Ttnd  the. {boulder  is  luxa- 
ted by  a  twilling  of  the  arm,  not  by  the  force  of -.a.  di- 
rect blow. 

The  clavicle. — The  clavicle,  or  collar-bone, 
named  clavicle  from  its  refemblancc  to.  an  old  faibion- 
ed  key,  is  to  the  fcapula  a  kind  of  hinge  or  axis  on 
which  it  moves  and  rolls  ;  fo  that  the  free  motion  of 
the  flioulder  is  made  dill  freer  by  the  manner  of  its 
connection  with  the  bread. 

The  clavicle  is  placed  at  the  root  of  the  neck,  and 
at  the  upper  part  of  the  bread.  It  extends  acrofsfrom 
the  tip  of  the  moulder  to  the  upper  part  of  the  fter- 
num  j  it  is  a  round  bone,  a  little  flattened  towards 
the  end  which  joins  the  fcapula  ;  it  is  curved  like  an 
Italic  f;  having  one  curve  turned  out  towards  the 
bread, :  it  is  ufeful  as  an  arch  fupporting  the  flaoul- 
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tiers,  preventing  them  from  falling  forwards  upon  the 
breaft,  and  making  the  hands  ftrong  antagonists  to 
each  other  ;  which, .without  this  Iteadying,  they  could 
not  have  been.  • 

1.  The  thoracic  end,  that  next  the  fternum,  or  what 
may  be  called  the  inner  head  of  the  clavicle,  is  round 
and  flat,  or  buttonUike  ;  and  it  is  received  into  a  fuit- 
able  hollow  on  the  upper  piece  of  the  fternum.  It  is 
not  only  like  other,  joints  furrounded  by  a  capfule  or 
purfe  ;  it  is  further*  provided  with  a  fmall  moveable 
cartilage,  which  (like  a  friction-wheel  in  machinery) 
faves  the  parts,  and  facilitates  the  motion,  and  moves 
continually  as  the  clavicle  rolls. 

2.  But  the  outeil  .end  of  the  clavicle  is  flattened  as 
it  approaches  the  fcapula,  and  the  .edge  of  that  fl'at- 
nefs  is  turned  to  the  edge  of  the  flattened  acromion,  fo 
that  they  touch  but  in  one  lingle  point.  This  outer 
end  of  the  clavicle,  and  the  correfponding  point  of  the 
acromion,  are  flattened  and  covered  with  a  cruft  of 
cartilage  i  but  the  motion  here  is  very  flight  and  quite 
infenfible;  they  are  tied  firmly  by  itrong  ligaments ; 
and  we  may  coniider  this  as  almoft  a  fixed  point ;  for 
there  is  little  motion  of  the  fcapula  upon  the  clavicle  ; 
but  there  is  much  motion  of  the  clavicle  upon  the 
breatt :  for  the  clavicle  ferves  as  a  fhaft  or  axis,  firm- 
ly tied  to  the  fcapula,  upon  which  the  fcapula  moves 
and  turns,  being  connected  with  the  trunk  only  by  this 
lingle  point,  viz.  the  articulation  of  the  clavicle  with 
the  breait-bonc. 

_ 

The  os  humeri  is  one  of  the  trueft  of  the  cylindrical 
.bones-  it  is  round  in  the  middle ;  but  it  appears  twifted 
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and  flattened  towards  the  lower  end;  and  this  flatnefs 
makes  the  elbow-joint  a  mere  hinge,  moving  only  in 
one  direction.  It  is  again  regular  and  round  towards 
the  upper  end  ;  dilating  into  a  large  round  head,  where 
the  roundnefs  forms  a  very  free  and  moveable  joint, 
turning  eafily  in  all  directions. 

i.  The  head  of  this  bone  is  very  large ;  it  is  neat  and 
regularly  circular ;  but  it  is  a  very  fmall  portion  of  a 
iarge  circle,  fo  that  it  is  flat :  and  this  flatnefs  of  the 
head,  with  the  fhallownefs  of  its  glenoid  cavity,  makes 
it  a  very  weak  joint,  eafily  difplaced,  and  nothing  equal 
to  the  hip-joint  for  fecurity  and  ilrength. 

i.  The  neck  of  this  bone  cannot  fairly  be  reckoned 
fuch  ;  for,  as  I  have  explained  in  fpeaking  of  the  neck 
of  the  thigh-bone,  this  neck  of  the  humerus  and  the 
necks  of  moll  bones  (the  thigh-bone  Hill  excepted), 
are  merely  a  rough  line  clofe  upon  the  head  of  the 
bone,  without  any  ftraitening  or  intermediate  narrow- 
nefs,  which  we  can  properly  call  a  neck.  The  rough- 
nefs  round  the  head  of  the  flioulder-bone  is  the  line  in* 
to  which  the  capfular  ligament  is  implanted. 

3.  The  tuberosities  of  the  os  humeri  are  two  fmall 
bumbs  of  unequal  fize  (the  one  called  the  greater, 
the  other  the  fmaller,  tuberofity  of  the  os  humeri), 
which  ftand  up  at  the  upper  end  of  the  bone,  juft 
behind  the  head  e  they  are  not  very  remarkable. 
Though  much  fmaller  than  the  trochanter  of  the 
thigh-bones,  they  ferve  fimilar  ufes,  viz.  receiving  the 
great  mufcles  which  move  the  limb.  The  greater 
tuberosity  is  higher  towards  the  outer  fide  of  the 
arm,  and  receives  the  fupra  fpinatus  mufcle  ;  while 
the  infra  fpinatus  and  teres  minor  mufcles,  which 
8  come 
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come  from  the  lower  part  of  the  fcapula,  are  implant- 
ed into  the  bone  a  little  lower.  The  lesser  tube- 
rosity has  alfo  a  great  mufcle  fixed  into  it,  viz.  the 
fub-fcapularis  mufcle. 

4.  The  two  tuberofities  form  betwixt  them  a  groove, 
which  is  pretty  deep  ;  and  in  it  the  long  tendon  of  the 
biceps  mufcle  of  the  arm  runs  :  and  as  it  runs  conti- 
nually, like  a  rope  in  the  groove  of  a  pulley,  this 
groove  is  covered,  in  the  frem  bones,  with  a  thin  carti- 
lage, fmooth,  and  like  the  cartilages  of  joints. 

The  os  humeri,  at  its  lower  part,  changes  its  form, 
is  flattened  and  comprelfed  below,  and  is  fpread  out 
into  a  great  breadth  of  two  inches  or  more ;  where 
there  is  formed,  on  each  lide,  a  Iharp  projecting  point 
(named  condyle),  for  the  origin  of  great  mufcles ; 
and  in  the  middle,  betwixt  the  two  condyles,  there  is 
a  grooved  articulating  furface,  which  forms  the  hinge 
of  the  elbow. 

1.  At  the  lower  end  of  the  bone,  there  are  two 
ridges,  one  leading  to  either  condyle,  which  it  is  of 
fome  confequence  to  obferve ;  for  the  elbow-joint 
js  a  mere  hinge,  the  molt  ftrictly  fo  of  any  joint 
jn  the  body  :  it  has,  of  courfe,  but  two  motions,  viz. 
flexion  and  extenlion  ;  and  it  has  two  mufcles  chief- 
ly, one  for  extending,  the  other  for  bending,  the  arm. 
The  flexor  mufcle  lies  on  the  fore  part,  and  the  ex- 
tenfor  on  the  back  part  of  the  arm;  and  fo  the 
whole  thicknefs  of  the  arm  is  compofed,  at  this  place, 
of  thefe  two  mufcles  and  of  the  bone  :  but  that  the 
fore  and  back  parts  of  the  arm  might  be  thoroughly 
divided,  the  bone  is  flattened  betwixt  them ;  and  that 
the  divifion.  might  extend  beyond  the  mere  edges  of 
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the  bone,  there  are  two  fafciee  or  tendinous  webs  which 
go  off  from  either  edge  of  the  humerus,  and  which 
continue  to  divide  the  fore  from  -the  back  mufcles, 
giving  thefe  mufcles  a  broader  origia;  they  are  named, 
from  their  office,  intermnfcular  membranes  ;  and  this 
is  the  meaning  of  the  two  ridges  which  lead  to  the 
two  condyles. 

2.  The  two  projections  in  which  thefe  edges  end  are 
named  condyles.  The  condyles  of  the  thigh-bone  are 
the  broad  articulating  furfaces  by  which  that  bone  is 
joined  with  the  tibia  ;  while  the  condyles  of  the  moul- 
der bone  are  merely  two  {harp  projecting  points  for  the 
origin  of  mufcles,  which  ftand  out  from  either  fide  of 
the  joint,  but  which  have  no  connection  with  the  joint. 
The  chief  ufe  of  the  condyles  of  the  moulder-bone  is 
to  give  a  favourable  origin,  and  longer  fulcrum,  for  the 
mufcles  of  the  fore  arm,  which  arife  from  thefe  points. 
The  outer  tubercle  being  the  fmaller  one,  gives  origin 
to  the  extenfor  mufcles,  where  lefs  ftrength  is  required. 
But  the  inner  tubercle  is  much  longer,  to  give  origin  to 
the  flexor  mufcles  with  which  we  grafp  ;  which  require 
a  bolder  and  more  prominent  procefs  to  arife  from  ; 
for  greater  power  is  needed  to  perform  fuch  ftrong 
actions  as  grafping,  bending,  pulling ;  while  the  muf- 
cles which  extend  the  fingers  need  no  more  power  than 
juft  to  antagonife  or  oppofe  the  flexors ;  their  only  bu- 
finefs  being  to  unfold  or  open  the  hand  when  we  are 
to  renew  the  grafp. 

It  is  further  curious  to  obferve,  that  the  inner  tu- 
bercle is  alfo  lower  than  the  other,  fo  Ltltat  the  articu- 
lating furface  for  the  elbow-joint  is  oblique,  which 
makes  the  hand  fall  naturally  towacdis  -the  face  and 
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brealt,  fo  that  by  being  folded  merely  without  any 
turning  of  the  os  humeri,  the  hands  are  laid  acrofs. 

3.  The  articulating  furface  which  (lands  betwixt 
thete  condyles,  forms  a  more  ftrict  and  limited  hinge 
than  can  be  eafily  conceived,  before  we  explain  the 
other  parts  of  the  joint.  The  joint  confiits  of  two  fur- 
faces  ;  firft,  a  fmooth  furface,  upon  which  the  ulna 
moves  only  backwards  and  forwards ;  and,  fecondly, 
of  a  frnall  knob  upon  the  inner  tubercle,  which  has  a 
neat  round  furface,  upon  which  the  face  or  focket  be- 
longing to  the  button-like  end  of  the  radius  rolls. 
Thefe  two  furfaces  pre  called  the  fmall  head,  and  the 
cartilaginous  pulley  of  the  humerus. 

4.  Belonging  to  the  joint,  and  within  its  capfular 
ligament,  there  are  two  deep  hollows,  which  receive 
certain  procefles  of  the  bones  of  the  fore  arm.  One 
deep  hollow  on  the  fore  part  of  the  humerus,  and  juft 
above  its  articulating  pulley,  receives  the  horn-like  or 
coronoid  procefs  of  the  ulna,  the  other  receives  the 
olecranon  or  that  procefs  of  the  ulna  which  forms  the 
point  of  the  elbow. 

RADIUS  and  ULNA. 

The  radius  and  ulna  are  the  two  bones  of  the  fore 
arm.  The  radius,  named  from  its  refemblance  to  the 
ray  or  fpoke  of  a  wheel ;  the  ulna,  from  its  being  of- 
ten ufed  as  a  meafure.  The  radius  belongs  more  pe- 
culiarly to  the  wrift,  being  the  bone  which  is  chiefly 
connected  with  the  hand,  and  which  turns  along  with 
it  in  all  its  rotatory  motions :  the  ulna,  again,  belongs 
more  ftridtly  to  the  elbow-joint ;  for  by  it  we  perform 
all  the  adlions  of  bending  or  extending  the  arm. 
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The  ulna  is  in  general  of  a  triangular  or  prifmatic 
form,  like  the  tibia,  and  the  elbow  is  formed  by  the 
ulna  alone ;  for  there  is  a  very  deep  notch  or  hinge- 
like furface,  which  feems  as  if  it  had  been  moulded 
upon  the  lower  end  of  the  humerus,  embraces  it 
very  'clofely  ;  and  takes  fo  fure  a  hold  upon  the  hu- 
merus, that  it  allows  not  the  fmalleft  degree  of  late- 
ral motion,  and  almoft  keeps  its  place  in  the  dry  Ike- 
leton  without  the  help  of  ligaments  or  mufcles  ;  it 
prefents,  in  profile,  fomewhat  of  the  Ihape  of  the  let- 
ter S,  and  therefore  is  named  the  sigmoid  cavity  of 
the  ulna.    2.  But  this  figmoid  cavity  were  a  very 
imperfect,  hinge  without  the  two  procefTes  by  which 
it  is  guarded  before  and  behind  ;  the  chief  of  thefe  is 
the  olecranon  or  large  bump,  which  forms  the  ex- 
treme point  upon  winch  we  reft  the  elbow.    It  is  a 
big  and  ftrong  procefs,  which,  checking  into  a  deep 
hollow  in  the  back  of  the  humerus,  ferves  two  curi- 
ous purpofes ;  it  ferves  as  a  long  lever  for  the  mufcles 
which  extend  or  make  ftraight  the  fore  arm  ;  and 
when  by  the  arm  being  extended,  it  checks  into  its 
place,  it  takes  fo  firm  a  hold  upon  the  hinge  or  joint 
of  the  os  humeri,  as  to  fecure  the  joint  in  pulling, 
and  fuch  other  actions  as  might  caufe  a  luxation  fore- 
wards.    3.  The  other  procefs  which  guards  the  el- 
bow-joint is  named  the  coronoid  process,  from  its 
horn  or  pointed  form ;  it  Hands  up  perpendicularly 
from  the  upper  or  fore  part  of  the  bone  ;  it  forms  the 
fore  part  of  the  figmoid  cavity,  and  completes  the 
hinge.    It  is  ufeful,  like  the  olecranon,  in  giving  a  fair 
hold  and  larger  lever  to  the  mufcles,  and  in  fecuring 
the  joint ;  for  the  arm  being  extended,  as  in  pulling, 
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the  olecranon  checks  into  its  place,  and  prevents  luxa- 
tion forwards  ;  and  the  arm  again  being  bent,  as  in 
linking,  pufhing,  or  laving  ourfelves  from  falls,  the 
coronoid  procefs  prevents  luxation  backwards.  So 
the  joint  coniifts  of  the  olecranon  and  the  coronoid 
procefs  as  the  two  guards  ;  and  of  the  ligmoid  cavi- 
ty or  hollow  of  articulation  betwixt  them :  but  the 
fmaller  or  upper  head  of  the  radius  alio  enters  into  the 
joint,  and  lying  upon  the  inner  fide  of  the  coronoid 
procefs,  it  makes  a  fmall  hollow  there,  in  which  it 
rolls ;  and  this  fecond  hollow,  touching  the  edge  of  the 
ligmoid  cavity,  forms  a  double  ligmoid  cavity ;  of  which, 
the  firft,  or  greater  sigmoid  cavity,  is  for  receiving 
the  lower  end  of  the  humerus ;  and  the  fecond,  or 
lesser  sigmoid  cavity,  for  receiving  the  upper  head 
or  the  radius.     4.  The  form  of  the  bone  being  prif- 
matic  or  triangular,  it  lias,  like  the  tibia,  three  ridges; 
one  of  which  is  turned  towards  a  correfponding  ridge 
in  the  radius,  and  betwixt  them  the  interofVeous  liga- 
ment is  ilretched ;    and  this  interolleous  ligament 
fills  all  the  arch  or  open  fpace  betwixt  the  radius 
and  ulna,  and  faves  the  neceffity  of  much  bone  ;  gives 
as  firm  an  origin  to  the  mufcles  as  bone  could  have 
done,  and  binds  the  bones  of  the  fore  arm  together 
fo  ftrongly,  that  though  the  ulna  belongs  entirely  to 
the  elbow-joint,  and  the  radius  as  entirely  to  the 
wrift,  they  have  never  been  known  to  depart  from 
each  other,  nor  to  yield  to  any  force,  however  great  *. 

2  2  5.  The 


7  Sometimes  the  radius  is  luxated  from  the  lower  head  of  the  ujna  ; 
but  this  diailafis,  as  it  is  called,  is  quite  of  another  kind. 
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5.  The  ulna,  bigger  at  the  elbow,  grows  gradually 
fmallcr  downwards,  till  it  terminates  alrnoft  in  a 
point.  It  ends  below  in  a  fmall  round  head,  which 
is  named  the  lower  head  of  the  ulna,  which  fcarce- 
ly  enters  into  the  joint  of  the  wrift ;  but  being  re- 
ceived into  a  hollow  on  the  fide  of  the  radius,  the  ra- 
dius turns  upon  the  lower  head  of  the  ulna  like  an 
axis  or  fpoke. 

6.  Below  this  little  head,  the  bone  ends  towards  the 
fide  of  the  little  finger  in  a  fmall  rounded  point, 
which  is  named  the  styloid  process  of  the  ulna,  and 
which  is  chiefly  ufeful  in  giving  a  ftrong  adhefion  to  the 
ligament  which  fecures  the  wrift  there.  And  as  the  fty- 
loid  procefs  and  the  olecranon,  the  two  extremities  of 
the  ulna,  are  eafily  and  diftinctly  felt,  the  length  of  this 
bone  has  been  ufed  as  a  meafure;  and  fo  it  was  named 
cubitus  by  the  ancients,  and  is  named  ulna  by  us. 

Radius.  The  radius  is  the  fecond  bone  of  the  fore 
arm,  has  its  poiition  exactly  reverfed  with  that  of  the 
ulna  :  for  the  ulna  belonging  to  the  elbow  has  its  great- 
er end  upwards ;  the  radius  belonging  to  the  wrift  has 
its  greater  end  downwards  \  and  while  the  ulna  only 
bends  the  arm,  the  radius  carries  the  wrift  with  a  ro- 
tatory motion  ;  and  fo  entirely  belongs  to  the  wrift, 
that  it  is  called  the  manubrium  manus,  as  if  the  handle 
of  the  hand. 

1.  1  he  body  of  the  radius  is  larger  than  that  of 
the  ulna.  The  tranfverfe  ftrength  of  the  arm  depends 
more  upon  the  radius,  which  has  more  body  and 
thicknefs ;  is  more  fquared  ;  and  is  arched,  in  fome 
degree,  fo  as  to  Hand  off  from  the  ulna,  without  ap- 
proaching it,  or  compreffing  the  other  parts.  The  ra- 
dius 
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dins  lies  along  the  upper  edge  of  the  fore  arm,  next 
to  the  thumb,  and  being,  like  the  ulna,  of  a  prifmatic 
or  triangular  form,  it  has  one  of  its  angles  or  edges 
turned  towards  the  ulna  to  receive  the  interofieous 
ligament. 

2.  The  upper  head  of  the  radius  is  lmaller ;  of  a 
round,  flattilh,  and  button-like  fhape,  and  lies  fo  upon 
the  lower  end  of  the  fhoulder-bone,  and  upon  the  co- 
ronoid  procefs  of  the  ulna,  that  it  is  articulated  with 
either  bone;  for,  ift,  The  hollow  of  its  head  is  di- 
rectly oppofed  to  the  little  head  of  the  os  humeri ; 
and,  2dly,  The  flat  fide  of  its  button-like  head  rubs  and 
turns  upon  the  fide  of  the  coronoid  procefs  of  the  ulna, 
making  a  focket  there,  which  is  called  the  lefier  fig- 
moid  cavity  of  the  ulna. 

3.  Immediately  behind  the  round  flat  head,  is  a 
narrownefs  or  itraitening,  called  the  neck  of  the  ra- 
dius. Round  this  neck  there  is  a  collar  or  circular 
ligament  (named  the  coronary  ligament  of  the  ra- 
dius), which  keeps  the  bone  fecurely  in  its  place, 
turning  in  this  ligamentous  band  like  a  fpindle  in  its 
bufli  or  focket :  for  the  radius  has  two  motions,  one 
accompanying  the  ulna  in  its  movements  of  flexion 
and  extenfion ;  and,  fecondly,  its  own  peculiar  rotation ; 
in  which  it  is  not  accompanied  in  return  by  the  ulna, 
but  the  ulna  continuing  Heady,  the  radius  moves,  and 
turns  the  wrift. 

4.  Immediately  under  this  neck,  and  juft  below  the 
collar  of  the  bone,  there  is  a  prominent  bump,  like  a 
flat  button,  foldered  upon  the  fide  of  the  bone  ;  which 
is  the  point  into  which  the  biceps  flexor  cubiti,  or 
bending  mufcle  of  the  fore  arm,  is  inferted. 

5.  The 
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t.  The  upper  head  is  exceedingly  fmall  and  round 
while  the  lower  head  fwells  out,  broad  and  flat,  to 
receive  the  bones  of  the  wrift.  There  are  two  great- 
er bones  in  the  wrift,  which  form  a  large  ball,  and 
this  ball  is  received  into  the  lower  end  of  the  radius : 
the  impreffion  which  thefe  two  bones  make  there  is 
pretty  deep,  and  fomewhat  of  a  boat-like  fhape ; 
whence  it  is  called  (like  the  articulating  furface  of  the 
tibia)  the  fcaphoid  cavity  of  the  radius ;  and  on  the 
edge  of  the  radius,  next  to  the  thumb,  the  bone  ends ' 
in  a  fort  of  peak  or  fharper  point,  which  is  named 
(though  with  very  little  meaning)  the  styloid  pro- 
cess of  the  radius. 

So  the  fcaphoid  cavity  of  the  radius  forms  the  joint 
with  the  wrift  ;  but  there  is  another  fmall  cavity,  on 
the  fide  of  the  radius,  near  to  the  little  head  of  the 
ulna,  into  which  this  lefler  head  of  the  ulna  is  recei- 
ved ;  and  this  is  inclofed  in  a  proper  and  diftinct  cap- 
fule.  The  little  head  of  the  ulna  does  not  defcend  fo 
low  as  to  have  any  mare  in  forming  the  wrift.  There 
are  properly  two  diftinct  joints  ;  the  great  joint  of  the 
wrift,  moving  upon  the  radius,  the  other  a  little  joint 
within  this  of  the  radius,  rolling  upon  the  ulna,  and 
carrying  the  wrift  along  with  it. 

OF  THE  HAND  AND  FINGERS. 

The  wrift  is  the  moft  complex  part  of  all  the  bony 
fyftem,  and  is  beft  explained  in  a  general  way,  by  mark- 
ing the  three  divilions  of  the  hand,  into  the  carpus  or 
wrift  b®nes  •  the  metacarpus,  or  bones  that  ftand  up- 
on the  wrift  ;  and  the  fingers,  confifting  each  of  its 
three  joints,    i.  The  carpus  or  wrift  is  a  congeries  of 
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eight  fmall  bones  ;  grouped  together  into  a  very  nar- 
row fpace  ;  very  firmly  tied  together  by  crofs  liga- 
ments ;  making  a  fort  of  ball  or  nucleus,  a  folid  founda- 
tion or  centre  for  the  reft  of  the  hand.  i.  The  me- 
tacarpus is  formed  of  five  long  bones,  founded  upon 
the  carpal  bones  ;  and  which,  departing  from  that 
centre,  in  fomevvhat  of  a  radiated  form,  give,  by  their 
frze  and  ftrength,  a  firm  fupport  to  each  individual 
-£nger,  and,  by  their  radiated  or  fpoke-like  form,  al- 
low the  fingers  freer  play.  3.  The  fingers,  confifting 
each  of  three  very  moveable  joints,  are  fet  free  upon 
the  metacarpus ;  fb  as  to  fhow  a  curious  gradation  of 
moving  in  all  thefe  parts ;  for  the  carpal  bones  are 
grouped  together  into  a  fmall  nucleus,  firm,  almoft 
immoveable,  and  like  the  nave  of  a  wheel ;  then  the 
metacarpal  bones,  founded  upon  this,  are  placed  like 
the  fpokes  or  fillies  of  the  wheel,  and  have  a  freer  mo- 
tion ;  and,  laflly ,  the  fingers,  by  the  advantage  of  this 
radiated  form  in  the  bones  upon  which  they  are  pla- 
ced, move  very  nimbly,  and  have  a  rotatory  as  well 
as  a  hinge-like  motion.  So  that  the  motion  is  gra- 
duated and  proportioned  in  each  divilion  of  the  hand  ; 
and  even  where  there  is  no  motion,  as  in  the  carpus, 
there  is  an  elafticity,  which,  by  gentle  bendings,  ac- 
commodates itfelf  to  the  more  moveable  parts. 

The  carpus,  or  wrist. — Looking  upon  the  external 
furface  of  the  carpus,  we  count  eight  fmall  bones  dif_ 
pofed  in  two  rows,  with  one  bone  only  a  little  remo- 
ved from  its  rank  ;  and  we  obferve  that  the  whole  is 
arched  outwards,  to  refift  injuries,  and  to  give  ftrength ; 
and  that  the  bones  lie  like  a  pavement,  or  like  the 
ftones  of  an  arch,  with  their'broader  ends  turned  out- 
wards. 
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wards.  On  the  internal  furface,  again,  we  find  the 
number  of  bones  not  fo  eafily  counted  ;  for  their  fmal- 
ler  ends  are  turned  towards  the  palm  of  the  hand> 
which  being  a  concave  furface,  the  narrow  ends  of  the 
wedges  are  feen  huddled  together  in  a  lefs  regular  form, 
crowded,  and  lapped  over  each  other  ;  but  in  this  hol- 
low, the  four  corner  bones  are  more  remarkable,  pro- 
jecting towards  the  palm  of  the  hand,  fo  as  to  be  na- 
med procefTes :  and  they  do  indeed  perform  the  office  of 
procelfes ;  for  there  arifes  from  the  four  corner  points 
a  ftrong  crofs  ligament,  which  binds  the  tendons 
down,  and  makes  under  it  a  fmooth  floor  or  gutter  for 
them  to  run  in. 

The  individual  bones  of  the  carpus  are  fmall,  corner- 
ed, and  very  irregular  bones ;  fo  that  their  names  do 
but  very  poorly  reprefent  their  form.  To  defcribe 
them  without  fome  help  of  drawing,  or  of  demonftra.- 
tion,  is  fo  very  abfurd,  that  a  defcription  of  each  of 
them  feems  more  like  a  riddle  than  like  a  ferious  lef- 
fon  :  it  cannot  be  understood,  and  indeed  it  need  hardly 
be  remembered  ;  for  all  that  is  ufeful  is  but  to  remem- 
ber the  connection  and  place,  and  the  particular  ufes, 
of  each  bone  ;  in  reading  of  which,  the  ftudent  fhould 
continually  return  to  the  plates,  or  he  muft  have  the 
bones  always  in  his  hand. 

I.  ROW  FORMING  THE  WRIST. 

i.  Os  scaphoides — The  boat-like  bone.  This  name 
of  boat-like  bone,  or  boat-like  cavity,  has  been  always 
a  favourite  name,  though  a  very  unmeaning  one.  The 
fcaphoid  bone  is  not  worthy  of  notice  merely  from  its 

8  being 


SHOULDER,  ARM,  AND  HAND.  185 

being  the  largeft,  but  alfo  as  it  forms  a  chief  part  of 
the  joint  of  the  wrift  ;  for  it  is  this  bone  which  is  re- 
ceived into  the  fcaphoid  cavity  of  the  radius.  It  is  a 
very  irregular  bone  ;  in  which  we  need  remember  on- 
ly thefe  two  points ;  the  large  round  furface  covered 
with  cartilage,  fmooth,  and  anfwering  to  the  cavity  in 
the  head  of  the  radius;  and  the  hook-like,  or  project- 
ing procefii,  which  forms  one  of  the  corner  points  of 
the  carpus,  and  gives  a  hold  to  one  corner  of  the  liga- 
ment which  binds  down  the  tendons  of  the  wrift. 

2.  The  os  lunar e  is  named  from  one  of  its  fides 
being  fomewhat  of  the  fhape  of  a  half  moon ;  it  is 
next  in  lize  to  the  fcaphoid  bone,  and  is  equal  to  it 
in  importance ;  for  they  are  joined  together,  to  be 
articulated  with  the  radius.  This  bone  takes  an 
equal  fliare  in  the  joint  with  the  fcaphoid  bone  ;  and 
together  they  form  a  great  ball,  fitting  the  focket  of 
the  radius,  and  of  a  long  form,  fo  that  the  wrift  is  a 
proper  hinge.  The  lunated  edge  of  the  os  lunare  is 
turned  towards  the  fecond  row  of  bones,  and  therefore 
is  not  feen.  And  the  chief  marks  of  this  bone  are  its 
greater  fize  ;  its  lunated  edge,  turned  towards  the  fe- 
cond row ;  and  its  round  head  forming  the  ball  of  the 
wrift-joint. 

3.  The  os  cuneiforme,  or  wedge- like  bone,  is  named 
rather  perhaps  from  its  fituation,  locked  in  among  the 
other  bones,  than  ftrictly  from  its  form.  Its  lide  form- 
ing the  convex  of  the  hand,  is  broader  ;  its  point  to- 
wards the  palm  of  the  hand  is  narrower ;  and  fo  far, 
we  may  fay,  it  is  a  wedge- like  bone  :  but  it  is  chiefly 
fo  from  its  fituation,  clofely  wedged  in  betwixt  the 
unciform  and  piriform  bones. 
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4.  The  os  pisiforme  is  a  fmall  neat  and  round 
bone,  named  fometimes  orbicular,  or  round  bone,  but 
oftener  piriform,  from  its  refemblance  to  a  pea.  It  is 
placed  upon  the  cuneiform  bone,  and  (lands  off  from 
the  reft  into  the  palm  of  the  hand,  fo  as  to  be  the  moll 
prominent  of  all  the  corner  bones ;  of  co'urfe  it  forms 
one  of  the  corner  points  or  pillars  of  that  arch,  under 
which  the  tendons  pafs.  The  piriform  bone  is  a  little 
out  of  its  ranks ;  is  very  moveable ;  and  projects  fo 
into  the  palm,  as  to  be  felt  outwardly,  juft  at  the  end 
of  the  ftyloid  procefs  of  the  ulna;  it  can  be  eafily 
raoved  and  rolled  about  and  is  the  point  into  which 
is  implanted  one  of  the  ftrong  mufcles  for  bending 

the  wrift. 

1 

2.  ROW  SUPPORTING  THE  METACARPAL  BONES. 

5.  The  fecond  row  begins  with  the  trapezium  ;  a 
pretty  large  bone,  which,  from  its  name,  we  fhould 
expect  to  find  of  a  regular  fquared  form  ;  while  it  has, 
in  fa 61,  the  mod  irregular  form  of  all,  efpecially  when 
detached  from  the  other  bones.  The  chief  parts  to 
be  remarked  in  the  bone,  are  the  great  focket  for  the 
thumb  ;  and  as  the  thumb  ftands  off  from  one  fide  of 
the  hand,  this  focket  is  rather  on  one  fide.  There  is 
alfo  a  little  procefs  which  makes  one  of  the  corner 
points. 

6.  The  trapezoides  is  next  to  the  trapezium;  is 
fomewhat  like  the  trapezium  ;  from  which  it  has  its 
name.  It  alfo  refemblcs  the  cunieform  bone  of  the 
firft  row  in  its  fiiape  and  fize,  and  in  its  being  wedged 
in  betwixt  the  two  adjoining  bones. 
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7.  The  os  magnum  is  named  from  its  great  fize;  not 
that  it  is  the  largeft  of  all,  nor  even  the  largeft  bone  of 
the  fecond  row,  for  the  cuneiform  bone  is  as  big  ;  but 
there  is  no  other  circumllance  by  which  it  is  well 
diftinguilhed.  It  is  placed  in  the  centre  of  the  upper 
row,  has  a  long  round  head,  which  is  jointed  chiefly 
with  the  lunated  hollow  of  the  os  lunare  ;  and  this  big 
head,  and  lunated  hollow,  make  together  a  fort  of 
locket,  by  which  the  fecond  row  moves  upon  the 
firft. 

8.  The  os  unciforme,  or  hook-like  bone,  is  named 
from  a  flat  hook- like  procefs,  which  projects  towards 
the  palm  of  the  hand.  This  is  one  of  the  corner 
bones,  and  Handing  in  the  end  of  the  row,  it  is  wedg- 
ed betwixt  the  os  magnum  of  its  own  row,  and  the  os 
cuneiforme  of  the  ftrft  row.  It  is  large  and  fquared  ; 
but  the  thing  chiefly  remarkable  is  that  procefs  from 
which  it  take  its  name  ;  a  long  and  flat  procefs  of  firm 
bone,  fairly  unciform,  or  hook-like,  and  projecting 
far  into  the  palm  of  the  hand,  which  being  the  lalt  and 
highelt  of  the  corner  points,  gives  a  very  firm  origin 
to  the  great  ligament  by  which  the  tendons  of  the 
wrift  are  bound  down. 

All  thefe  bones  of  the  carpus,  when  they  are  joined 
to  each  other,  are  covered  with  a  fmooth  articulating 
cartilage  ;  are  bound  to  each  other  by  all  forms  of 
crofs  ligaments;  and  are confolidated,  as  it  were,  into 
one  great  joint.  They  are,  in  general,  fo  firm  as  to  be 
fcarcely  liable  to  luxation  ;  and  although  one  only  is 
called  cuneiform,  they  are  all  fonlewhat  of  the  wedge- 
like form,  with  their  broader  ends  outwards,  and  their 
jmaller  ends  turned  towards  the  palm  of  the  hand  ; 
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they  are  like  ftones  in  an  arch,  fo  that  no  weight  nor 
force  can  beat  them  in  ;  if  any  force  do  prevail,  it  can 
beat  others  in  only  by  forcing  one  out.  A  bone  dart- 
ing outwards,  and  projecting  upon  the  back  of  the 
hand,  is  the  only  form  of  luxation  among  thefe  bones, 
and  is  extremely  rare. 

METACARPUS. — The  metacarpus  is  compofed  of 
five  bones,  upon  which  the  fingers  arc  founded.  They 
are  big  ftrong  bones ;  brought  clofe  together  at  the 
root,  but  wider  above  ;  for  the  lower  heads  are  fmall 
and  flat,  and  grouped  very  clofely  together,  to  meet 
the  carpal  bones ;  but  they  fwell  out  at  their  upper  ends 
into  big  round  heads,  which  keep  the  bones  much 
apart  from  each  other.  Nothing  of  importance  can  be 
faid  concerning  the  individual  bones.  To  ipeak  of 
them  individually  is  a  mere  wafle  of  time.  We  may  ob- 
ferve  of  the  metacarpal  bones  in  general,  i.  That  their 
lower  heads  being  flat  and  fquared,  gives  them  a  firm 
implantation  upon  their  centre  or  nucleus,  the  carpus  \ 
and  that  they  have  fcarcely  any  freer  motion  upon  the 
carpal  bones,  than  the  carpal  bones  have  upon  each 
other,  i.  That  their  lower  heads  being  larger,  keeps 
the  bones  apart  from  each  other  ;  and  in  the  interfli- 
ces  between  them  lie  the  interofleous  mufcles.  3.  That 
their  divergence  regulates  the  radiated  or  fpreading 
form  of  the  fingers,  and  gives  them  free  play.  And, 
4.  That  they  ft  1 11  preferve  the  arched  form  of  the  car- 
pal bones,  being,  with  the  carpal  bones,  convex  out- 
wardly, and  concave  inwardly,  to  form  the  hollow  of 
the  hand  ;  and  though  they  have  little  motion  of  flexion 
or  extenfion,  they  bend  towards  a  centre,  fo  as  to  ap- 
proach 
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proach  each  other,  increafing  the  hollownefs  of  the 
hand,  to  form  what  is  called  Diogenes's  cup.  It  is  far- 
ther necefiaty  to  obferve,  into  how  fmall  a  fpace  the 
carpal  bones  are  comprefled  ;  how  great  a  fliare  of 
the  hand  the  metacarpal  bones  form  ;  and  how  far 
down  they  go  into  the  hollow  of  the  hand.  For  I 
have  feen  a  furgeon,  who,  not  having  the  fmalleft  fuf- 
picion  that  their  lower  ends  were  fo  near  the  wrift  as 
they  really  are,  has,  in  place  of  cutting  the  bone  neat- 
ly in  its  articulation  with  the  carpus,  broken  it,  or  tri- 
ed to  cut  it  acrofs  in  the  middle. 

FINGERS. — We  commonly  fay,  that  there  are  five 
■metacarpal  bones  \  in  which  reckoning  we  count  the 
thumb  with  the  reft  :  but  what  is  called  the  metacarpal 
of  the  thumb  is  properly  the  firft  phalanx,  or  the  firft 
proper  bone  of  the  thumb  ;  fo  that  the  thumb,  regular- 
ly defcribed,  has,  like  the  other  fingers,  three  joints. 

Thumb. — The  firft  bone  of  the  thumb  refembles 
the  matacarpal  bones  in  liz,e  and  ftrength,  but  it  diners 
widely  in  being  fet  upon  the  carpus  with  a  large  and 
round  head  ;  in  being  fet  off  from  the  line  of  the  other 
fingers,  Handing  out  on  one  tide,  and  directly  oppofed 
to  them.  It  rolls  widely  and  freely,  like  other  ball  and 
focket  joints  :  it  is  oppofed  to  the  other  fingers  in 
grafping,  and,  from  its  Very  fuperior  ftrength,  the 
thumb  is  named  Polex,  from  polere. 

The  fingers  have  each  of  them  three  bones,  a.  The 
firft  bone  is  articulated  with  the  metacarpal  bones  by 
a  ball  and  focket ;  the  focket,  or  hollow  on  the  lower 
part  of  the  firft  finger  bone,  being  fet  down  upon  the 
large  round  head  of  the  metacarpal  bone.    2.  The 
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fecond  and  third  joints  of  the  fingers  are  gradually 
fmaller,  and  though  their  forms  do  a  good  deal  re- 
fembie  the  firft  joint,  they  are  quite  limited  in  their 
motions  ;  have  no  rolling  ;  are  as  ftriclly  hinge-joints 
as  the  knee  or  ankle  are.  3.  Here,  as  in  other  hinge- 
joints,  the  capfule  is  fo  particularly  ftrong  at  the  fides, 
as  to  be  named  lateral  ligaments.  Whenthefe  lateral 
ligaments  are  burft  or  cut,  the  finger  turns  in  any  di- 
rection ;  fo  that  the  motions  of  the  fingers  are  limited 
rather  by  their  lateral  ligaments,  than  by  any  thing 
peculiar  in  the  forms  of  the  bones.  4.  The  face  of 
each  finger  bone  is  grooved,  fo  that  the  tendons,  paf- 
ling  in  the  palm  of  the  hand,  run  upwards  along  this 
groove  or  flatnefs  of  the  fingers ;  and  from  either  edge 
of  this  flatnefs,  there  rifes  a  ligament  of  a  bridge-like 
form,  which  covers  the  tendons  like  a  fiieath,  and  con- 
verts the  groove  into  a  complete  canal.  5.  The  laft 
joint  or  phalanx  of  each  finger  is  flattened,  rough,  and 
drawn  fmaller  gradually  towards  the  point  of  the  fin- 
ger ;  and  it  is  to  this  roughnefs  that  the  fldn  and  nail 
adhere  at  the  point. 
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CHAP.  L 
MUSCLES  OF  THE  FACE,  EYE,  AND  EAR. 

I.    MUSCLES    OF    THE  FACE. 

I.  X  HE  occipito  frontalis  is  a  broad  and  thin  muf- 
cular  expanfion,  which  covers  all  the  upper  part  of 
the  cranium.  It  confifts  of  two  bellies,  with  an  inter- 
mediate meet  of  flat  tendon.  The  one  belly  covers 
the  occiput ;  the  other  covers  the  forehead  ;  and  the 
tendinous  expanfion  covers  all  the  upper  part  of  the 
head :  by  which  it  has  happened  that  the  raoft  eminent 
anatomifts,  as  Cowper  (p.  29.)  have  mifnamed  its 
tendon,  pericranium  :  many  have  reckoned  it  two  di- 
ftindt  mufcles,  viz.  the  occipital  and  frontal;  while 
others  (becaufe  of  a  fort  of  rapha,  or  line  of  divifion  in 
the  middle  of  each  belly)  have  defcribed'  four  muf- 
cles, viz.  two  frontal,  and  two  occipital  mufcles.  But 
it  is  truly  a  double  bellied  mufcle  ;  and  the  broad 
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thin  tendon,  which  belongs  equally  to  both  bellies,  lies 
above  the  true  pericranium,  and  Aides  upon  it.  The 
mufcle  is  therefore  named,  with  Uriel:  propriety,  occi- 
pito-frontalis,  ibmetimes  epicranieus,  fometimes 

BI VENTER,  01'  DIGASTRICUS  CAPITIS. 

Origin. — The  occipital  portion  is  the  fixed  point 
of  this  mufcle;  arifing  from  the  upper  ridge  of  the  oc- 
cipital bone,  and  covering  the  back  part  of  the  head, 
from  the  maftoid  procefs  of  one  fide,  round  to  that  on 
the  oppofite  fide  of  the  head.  And  by  the  perpendi- 
cular ridge  of  the  occiput,  it  is  marked  with  a  flight 
divifion  in  the  middle. 

Insertion. — The  fore  belly  of  the  mufcle  which 
covers  the  forehead,  is  fixed  more  into  the  (kin  and 
eye-brows  than  into  the  bone  :  it  is  flightly  attached 
to  the  bone,  near  the  inner  end  of  the  orbitary  ridge, 
and  especially  about  the  inner  corner  of  the  eye,  and 
the  root  of  the  nofe,  by  a  fmaller  and  acute  pointed 
procefs  j  but  dill  its-  chief  attachment  is  to  the  eye-lids 
and  fkin. 

The  tendon  or  thin  membraneous  expanfion  which 
joins  the  two  bellies,  is  exceedingly  thin  :  it  has  on  its 
inner  fide  much  loofe  cellular  fubftance,  by  which, 
though  attached  to  the  true  pericranium,  it  Hides  ea- 
fily  and  fmoothly  upon  it ;  but  its  outer  furface  is  fo 
firmly  attached  to  the  lkin,  and  its  fore  belly  adheres 
fo  firmly  to  the  eye-brows,  that  it  is  very  difficult  to 
diffect  it  clean  and  fair. 

I  confider  the  occipital  belly  as  the  .fixed  point, 
having  a  firm  origin  from  the  ridge  of  the  bone  ;  its 
frontal  belly  has  the  loofe  end  attached,  not  to  the  cs 
frontis,  but  to  the  eye-brow  and  lkin  ;  and  its  office  is 
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to  raife  the  eyebrows,  wrinkle  the  forehead,  and  cor- 
rugate the  whole  of  the  hairy  fcalp,  like  that  muf- 
cle  under  the  fldns  of  animals  which  fhrinks  when 
they  are  cold  or  rudely  touched,  and  by  which  they 
make  off  flies  or  infects.  But  it  is  a  mufcle  employ- 
ed more  in  expreffing  paffions  than  in  performing 
ufeful  motions ;  and  it  is  often  fo  thin  as  hardly  to  be 
perceived.  In  fome  it  is  entirely  awanting  ;  and  many 
who  have  the  mufcle,  have  no  command  nor  power 
over  it. 

There  is  a  fmall,  neat,  and  pointed  flip  of  the  occipito- 
frontalis,  which  goes  down  with  a  peak  towards  the 
nofe,  and  is  inferted  into  the  fmall  naful  bone.  This 
procefs,  being  much  below  the  end  of  the  eyebrow, 
mud  pull  it  downwards;  fo  that  while  the  great  muf- 
cle raifes  the  eyebrow  and  Ikin  of  the  forehead,  this 
fmall  nafal  flip  pulls  the  eyebrow  downwards  again, 
reftoring  it  to  its  place,  and  fmoothing  the  ikin.  It 
may  be  conhdered  as  the  antagonift  of  the  great  occi- 
pital and  frontal  bellies,  and  might  almoft  be  defcribed 
as  a  diftinct  mufcle. 

II.  The  cor.  rug  at  or.  supercilii  is  another  flip 
which  might  be  fairly  enough  referred,  like  this,  to  the 
occipital  mufcle;  but  being  in  may  fubjects  particular- 
ly ftrong,  it  is  belt  defcribed  as  diftinct.  The  lower  end 
of  the  nafal  flip  of  the  occipito-frontalis  is  fixed  to  the 
nafal  bone ;  the  lower  end  of  the  little  flip,  the  cor- 
rugator  fupercilii,  is  fixed  into  the  internal  angular  pro- 
cefs ;  and  from  the  inner  angle  of  the  eye,  the  fibres 
fweep  round  the  edge  of  the  orbit,  and  going  oblique- 
ly upwards  and  outwards,  are  fo  mixed  with  the  fibres 
of  the  frontal  mufcle,  and  of  the  orbicularis  oculi, 
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where  thefe  two  touch  each  other,  that  it  is  doubtful 
to  which  of  thofe  greater  mufcles  this  little  one  might 
be  moft  proprely  referred.  So  this  flip  of  oblique  fi- 
bres, riling  from  the  inner  angle  of  the  eye,  and  being 
fixed  into  the  eyebrow,  alfo  antagonizes  the  occipito- 
frontalis  •  and  drawing  the  eyebrows  together,  and 
wrinkling  the  fpace  betwixt  them,  is  very  rightly  na- 
med C OR RU GATOR  SUPERCILII. 

III.  Orbicularis  cculi,  or  palpebrarum,  is  a  neat 
and  regular  mufcle,  furrounding  the  eye,  and  covering 
the  eyelids  in  a  circular  form.  It  is  exceedingly  flat 
and  thin ;  is  about  an  inch  in  breadth  ;  lies  immediately 
under  the  fkin  of  the  eyelids ;  and  is  immediately  at- 
tached to  them,  and  but  little  connected  with  the  bone. 
It  has  one  fmall  tendon  in  the  inner  corner  of  the  eye, 
which  is  both  its  origin  and  infertion  \  for  it  begins 
and  ends  in  it.  This  fmall  tendon  is  eafily  felt 
through  the  Ikin  in  the  inner  corner  of  the  eye.  It  a- 
rifes  by  a  little  white  knot  from  the  nafal  procefs  of  the 
upper  jaw-bone.  Its  fibres  immediately  become  muf- 
cular,  and  fpread  out  thin  over  the  upper  eyelid.  They 
pafs  over  it  to  the  outer  corner  of  the  eye,  where  they 
crofs  a  little,  and  having  covered  juft  the  edge  of  the 
temple  with  their  thin  expanded  fibres,  they  return 
in  a  circular  form  round  by  the  lower  eyelid  to  the 
point  from  whence  they  had  fetout.  This  is,  in  all  its 
courfe,  a  very  thin  mufcular  expemfion,  with  regular 
orbicular  fibres.  It  is  rather  a  little  broader  over  the 
lower  eyelid  ;  extends  itfelf  a  little  upon  the  face  be- 
yond the  brim  of  the  focket,  both  at  the  temple  and 
upon  the  cheek  ;  and  its  fibres  crofs  each  other  a  lit- 
tle at  the  outer  angle,  fo  that  fome,  understanding  thfe 
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crofiing  as  a  meeting  of  fibres  from  the  upper  and  from 
the  lower  mufcle,  have  defcribed  it  as  two  femicircular 
mufcles.  And  thofe  fibres  which  are  next  to  the  tar- 
ilis  or  cartilaginous  circle  of  the  eyelids,  were  dillin- 
guiflied  by  Riolan  under  the  title  of  musculus  cilia- 
ris.  Our  name  expreiTes  the  common  opinion,  that  it 
is  a  circular  mufcle,  whofe  chief  poire  or  fulcrum  is 
in  the  inner  corner  of  the  eye,  and  which  ferves  as  a 
fphincter  for  doling  the  eye.  It  fqueezes  with  fpafmo- 
dic  violence  when  the  eye  is  injured,  as  by  du.ft.  And 
by  its  drawing  down  the  eyelids  fo  firmly,  it  prefTes 
the  ball  of  the  eye  down  into  the  focket,  and  forces 
the  lachrymal  gland  that  is  within  the  focket,  fo  as  to 
procure  a  How  of  tears.  Perhaps  the  corrugator  fu- 
percilii  belongs  ltrictly  to  this  mufcle,  lince  its  fibres 
follow  the  fame  courfe.  , 

IV.  Levator  palpebr^e  superioris. — This  fmall 
mufcle  arifes  deep  within  the  focket,  from  the  margin 
of  that  hole  which  gives  paflage  to  the  optic  nerve. 
It  begins  by  a  fmall  flat  tendon  in  the  bottom  of  the 
optic  cavity  ;  becomes  gradually  broader  as  it  goes 
over  the  eyeball ;  it  ends  in  the  eyelid  by  a  broad 
expanfion  of  mufcular  fibres,  which  finally  terminate 
in  a  ihort  flat  tendon.  It  lies  under  the  orbicularis 
palpebral ;  is  inferted  into  the  whole  length  of  the  car- 
tilage of  the  tarfus ;  and  raifes  and  opens  the  upper 
eyelid.  And  the  divifion  of  the  orbicularis  oculi  into 
two,  by  the  older  anatomifts,  was  a  confequence  of 
their  not  knowing  of  the  true  levator  palpebrs,  and 
their  not  being  able  to  defcribe  any  mufcle  by  which 
the  upper  eyelid  could  be  raifed,  except  the  upper  half 
of  the  orbicularis. 
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The  occipito- frontalis,  but  efpecially  its  occipital 
belly,  raifes  the  eyebrows  \  the  pointed  flip  of  the 
fame  mufcle  pulls  them  downwards ;  the  corrugator 
pulls  them  directly  inwards,  and  knits  the  brows ; 
the  levator  palpebral  opens  the  eyelid ;  and  the  or- 
bicularis oculi  clofes  the  eye.  Whether  certain  fibres 
from  the  platifoa-myoides  (a  thin  flat  mufcle  which 
mounts  from  the  neck  over  the  cheek)  may  not  pull 
down  the  lower  eyelid  ;  or  whether  fome  ftraggling 
fibres,  arifing  from  the  zygoma,  may  not  have  the 
appearance  of  a  deprefTor  of  the  lower'  eyelid,  it  is 
not  neceflary  to  determine,  iince  there  is  no  regularly 
appointed  mufcle ;  and  the  lower  eyelid  is  almoft. 
immoveable,  at  leaft  in  man. 

MUSCLES  OF  THE  NOSE  AND  MOUTH. 

V.  Levator  labii  superioris  et  al^e  nasi.  Cow- 
per  defcribes  the  levator  labii  fuperioris  as  an  irregular 
production  of  the  frontalis,  extending  along  the  noftrils. 
But  it  is  a  neat  and  delicate  mufcle,  which  arifes,  by 
a  fmall  double  tendon,  from  the  nafal  procefs  of  the 
upper  jaw-bone,  clofe  by  the  tendon  of  the  orbicu- 
laris oculi.    It  is  one  little  fafciculus  of  mufculur 
fibres  above  ;  but  as  it  approaches  the  nofe,  it  fpreads 
out  broader,  dividing  into  two  fmall  fafciculi :  one  of 
which  is  implanted  into  the  wing  or  cartilage  of  the 
nofe,  and  the  other,  palling  the  angle  of  the  nofe, 
goes  to  the  upper  lip.     Thus  it  is  pyramidal  with  its 
bafe  downwards,  and  was  named  pyramidalis  by  Ca- 
ferius,  Winllow,  and  others.     It  is  called  by  Cowper 
dilator  alae  nafi.    It  raifes  the  upper  lip,  and  fpreads 
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the  noftrils  wide,  as  is  obferved  in  a  paroxyfm  of  rage, 
or  in  afthmatics. 

VI.  The  LEVATOR  LABII   SUPERIORIS  PROPRIUS,  is 

diftinguifhed  by  the  name  of  levator  proprius,  becaufe 
there  are  two  others ;  one  belonging  to  the  angle  of 
the  mouth,  and  confequently  to  both  lips ;  and  one 
common  to  the  lip  and  noftril. 

The  levator  proprius  is  often  named  mufculus  inci- 
fivus,  becaufe  it  arifes  from  the  upper  jaw,  juft  above 
the  incifores  or  cutting  teeth,  and  confequently  juft 
under  the  edge  of  the  orbit :  it  is  broad  at  its  origin  ; 
it  lies  flat,  and  runs  downwards,  and  obliquely  inwards, 
to  the  middle  of  the  lip,  till  it  meets  its  fellow  juft  in 
the  filtrum  *.  It  pulls  the  upper  lip  and  the  feptum 
of  the  nofe  directly  upwards. 

VII.  The  levator  anguli  oris,  is  called  alfo  leva- 
tor communis  labiorum, becaufe  it  operates  equally 
onbothlips.  It  is  named  caninus;  forasthe  laft  named 
mufcle  rifes  from  the  upper  jaw-bone  above  the  inci- 
fores or  cutting  teeth,  this  arifes  above  the  canini  or 
dog  teeth,  or  above  the  firft  grinder,  by  a  very  fhort 
double  tendon.  The  exact  place  of  its  origin  is  half- 
way betwixt  the  firft  grinder  and  the  infra  orbitary 
hole  :  it  is  mixed  with  the  orbicularis  oris,  at  the  cor- 
ner of  the  mouth,  fo  that  it  raifes  the  angle  of  the 
mouth  upwards. 

VIII.  The  zygomaticus  major  has  nearly  the  fame 
direction  and  ufe  with  this  one :  for  it  arifes  from  the 
cheek-bone  near  the  zygomatic  future  ;  runs  down- 
wards 


*  The  filtrum  is  the  fuperficial  gutter  along  the  upper  lip  from 
the  partition  of  the  nofe  to  the  tip  of  the  lip. 
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wards  and  inwards  to  the  corner  of  the  mouth  ;  is  a 
long  and  flender  mufcle,  which  ends  by  mixing  its 
fibres  with  the  orbicularis  oris  and  the  depreflbr  of 
the  lip. 

IX.  The  zygomaticus  minor  arifes  a  little  higher 
upon  the  cheek-bone,  but  nearer  the  nofe  ;  it  is  much 
flenderer  than  the  laft,  and  is  often  awanting. 

It  is  the  zygomatic  mufcle  that  marks  the  face  with 
that  line  which  extends  from  the  cheek-bone  to  the 
corner  of  the  mouth,  and  which  is  fo  ftrong  in  many. 
The  zygomatic  mufcles  pull  the  angles  of  the  mouth 
upwards  as  in  laughter  ;  or  diftort  the  mouth  ;  whence 
the  zygomatic  mufcle  has  gotten  the  name  of  diftortor 
oris  ;  and  the  ftrong  action  of  the  mufcle  is  particular- 
ly feen  in  laughter,  rage,  grinning. 

X.  Buccinator.  The  buccinator  was  long  thought 
to  be  a  mufcle  of  the  lower  jaw,  arifing  from  the  up- 
per alveoli,  and  inferted  into  the  lower  alveoli  to 
pull  the  jaw  upwards ;  but  its  origin  and  infertion, 
and  the  direction  of  its  fibres,  are  quite  the  reverie 
of  this.  For  this  large  flat  mufcle,  which  forms,  in  a 
manner,  the  walls  of  the  cheek,  arifes  chiefly  from  the 
coronoid  procefs  of  the  lower  jaw-bone,  and  partly  al- 
fo  from  the  end  of  the  alveoli  or  focket  procefs  of  the 
upper  jaw,  clofe  by  the  pterygoid  procefs  of  the  fphe- 
noid  bone  :  it  goes  forwards  with  direct  fibres  to  be 
implanted  into  the  corner  of  the  mouth  :  it  is  thin  and 
flat,  covers  in  the  mouth,  and  forms  the  walls  of  the 
cheek,  and  is  perforated  in  the  middle  of  the  cheek 
by  the  duel  of  the  parotid  gland.  Thefe  are  its  prin- 
cipal ufes :  That  it  flattens  the  cheek,  and  fo  afiifts  in 
fwallowing  liquids :  that  it  turns,  or  helps  to  turn,  the 
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moriel  in  the  mouth  while  chewing,  and  prevents  it 
from  getting  without  the  line  of  the  teeth  i  in  blowing 
wind  inftruments,  it  both  receives  and  expels  the 
wind  :  it  dilates  like  a  bag,  fo  as  to  receive  the  wind 
in  the  cheeks  ;  and  it  contracts  upon  the  wind,  fo  as 
to  expel  the  wind,  and  to  fwell  the  note.  In  blowing 
the  itrong  wind  inftruments,  we  cannot  blow  from  the 
lungs,  for  it  ftrefles  the  breathing,  but  referve  the  air 
in  the  mouth,  which  we  keep  continually  full ;  and 
from  this  it  is  named,  from  blowing  the  trumpet,  the 

BUCCINATOR. 

XI.  Depressor  anculi  oris. — Thedepreflbranguli 
oris  is  a  neat  fmall  triangular  mufcle,  and  is  indeed 
very  commonly  named  musculus  triangularis  la- 
biorum,  from  its  lhape.    The  bafe  of  the  triangle  is 
at  the  line  of  the  lower  jaw,  where  the  mufcle  rifes 
with  a  flat  flefliy  head  about  an  inch  in  breadth.  It 
grows  fmaller  gradually  as  it  rifes  towards  the  corner 
of  the  mouth,  where  it  is  implanted,  fmall,  almoft  in 
a  point,  and  directly  oppofite  to  the  zygomatic  and 
levator  mufcles  ;  and  as  the  zygomatic  mufcle  makes 
a  line  from  the  check  down  to  the  angle  of  the 
mouth,  this  makes  a  line  from  the  chin  up  to  the 
comer  of  the  mouth.    It  is  chiefly  active  in  exp'ref- 
flng  the  paflions,  and  gives  form  to  the  chin  and 
mouth.    In  cheerful  motions,  as  laughter,  fmiling, 
Sc-c.  the  zygomatics  and  levatora  pull  the  angles  of 
the  mouth  upwards.    In  fear,  hatred,  revenge,  con- 
tempt, and  the  angry  paflions,  the  triangulares  pull 
the  corners  of  the  mouth  downwards.    And,  at  the 
place  where  thefe  meet,  there  is  formed  a  fort  of  ri- 
ling at  the  angle  of  the  mouth  :  for  a  great  many 
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tendons  are  crowded  into  this  one  point ;  the  zygo- 
matic, levator,  deprefibr,  and  orbicularis  oris  mufcles 
meeting  and  crofiing  each  other  at  this  place. 

XII.  The  depressor  labii  inferioris  is  a  fmall 
raufcle,  the  difcovery  of  which  Cowper  claims  for  him- 
felf.  It  is  a  fmall  mufcle,  lying  on  each  fide  of  the 
chin,  which,  with  its  fellow,  refembles  very  much  the 
levators  of  the  upper  lip.  The  deprefibr  labii  infe- 
rioris arifes  on  each  fide  of  the  chin,  from  the  lower 
jaw-bone,  under  the  line  of  the  triangular  mufcle.  It 
goes  obliquely  upwards  and  inwards,  till  it  meets  its 
fellow  in  the  middle  of  the  lip  ;  and  where  the  muf- 
cles of  the  oppofite  fide  meet,  there  is  a  little  filtrum 
or  furrow  on  the  lower  lip,  as  on  the  upper  one.  It 
mixes  its  fibres  with  the  orbicularis,  and  its  ufe  is  to 
pull  the  lip  downwards.  Each  mufcle  is  of  a  fquare 
form,  and  thence  has  been  often  named  quadratus 
genje,  the  fquare  mufcle  of  the  chin. 

XIII.  The  orbicularis  oris,  or  mufcle  round  the 
mouth,  isoften  named  constrictor  oris,  sphincter, 
or  osculator.  It  is  very  regular  ;  it  is  an  inch  in 
breadth,  and  conftitutes  the  thicknefs  of  the  lips : 
it  lies  in  the  red  part  of  the  lips,  and  is  of  a  circular 
form,  furrounding  the  mouth  after  the  fame  manner 
that  the  orbicularis  oculi  encircles  the  eye.  We  fee  a 
degree  of  crofiing  in  the  fibres  at  the  angles  of  the 
mouth,  whence  it  has  been  conhdered  by  many,  not 
as  a  circular  mufcle,  but  as  one  confiding  of  two  femi- 
circular  mufcles, thesEMi-ORBicuLARis  superior, and 
semi-orbicularis  inferior.  Its  fixed  points  are  the 
two  angles  of  the  mouth  ;  at  that  fwclling  which  is 
formed  by  the  union  of  the  zygomatic,  triangular,  and 
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other  mufcles :  And  its  chief  ufe  is  to  contract  the 
mouth,  and  to  antagonize  the  other  mufcles  which  I 
have  j Lift  delcribed.  Often  a  fmall  flip  runs  up  from 
the  middle  of  the  upper  lip  to  the  tip  of  the  nofe  ;  it 
is.  the  nasa lis  labii  superioris  of  Albinus ;  it  lies 
exactly  in  the  furroiv  of  the  filtrum,  and  is  occasional- 
ly a  levator  of  the  upper  lip,  or  a  deprefibr  of  the  tip 
of  the  nofe. 

Thefe  mufcles  of  the  nofe  and  lips  are  not  ufeful 
merely  in  expreffing  the  paffions ;  that  is  but  a  fe- 
condary  aud  accidental  ufe,  while  their  great  office  is 
to  perform  thofe  continual  movements  which  breath- 
ing, fpeaking,  chewing,  fwallowing,  require.  There 
are  mufcles  for  opening  the  mouth  in  various  direc- 
tions, which  are  all  antagonized  by  this  one,  the  or- 
bicularis oris.  The  levator  labii  fuperiori^,  and  the 
depreflbr  labii  inferioris,  feparate  the  lips,  and  open 
the  mouth.  The  levator  anguli  oris,  along  with  the 
zygomatic  mufcles,  raifes  the  cheek,  and  dilates  the 
corners  of  the  mouth.  The  buccinator  pulls  the  cor- 
ner of  the  mouth  directly  backwards,  opening  the 
mouth.  The  angularis  oris  alfo  dilates  the  mouth, 
pulls  the  angles  of  the  mouth  downwards  and  back- 
wards, and  forms  it  into  a  circle,  if  the  others  act  at: 
the  fame  time  ;  but  the  orbicularis  oris  is  the  largeft 
and  itrongeft  (formed,  as  it  were,  by  the  fibres  of  all 
thefe  taking  a  new  direction,  and  turning  round  the 
lips),  lhuts  the  mouth,  and  antagonizes  them  all :  and 
from  an  opening  as  wide  as  the  mouth  can  require, 
fhuts  the  mouth  at  pleafure,  fo  clofely  as  to  retain  the 
very  breath  againft  all  the  force  of  the  lungs.  It  is 
the  true  antagonist  of  all  the  other  mufcles;  and  they 
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and  the  orbicularis  mutually  react  on  each  other,  in 
alternately  opening  and  clofing  the  mouth.  This 
phenomenon  of  the  orbicularis  mufcle  dilating  to 
fuch  a  widenefs,  and  in  an  initant  clofing  the  mouth 
again  with  fuch  perfect  accuracy  as  to  retain  the 
breath,  puts  to  nought  all  the  vain  calculations  about 
the  contraction  of  mufcles ;  as  that  they  can  con- 
tract no  more  than  one  third  of  their  length  ;  for 
here  is  an  infinite  contraction,  fuch  as  no  procefs  can 
meafure.  It  is  a  paralyfis  of  thefe  mufcles,  that  fo  of- 
ten occafions  a  hideous  diftortion  of  the  face  ;  for  when 
the  one  lide  of  the  body  falls  into  palfy,  the  mufcles 
of  one  cheek  ceafe  to  act ;  the  mufcles  of  the  other 
cheek  continue  to  act  with  their  ufual  degree  of  power. 
This  contraction  of  the  mufcles  of  one  cheek  excites 
alfo  the  orbicularis  oris  to  act,  and  fo  the  mouth  is  pur- 
fed  up,  and  the  lips  and  angles  of  the  mouth  are 
drawn  towards  one  fide. 

There  are  fome  fmaller  mufcles  which,  lying  under 
thefe,  could  not  be  defcribed  without  danger  of  con- 
fufion  ;  as — 

.    XIV.  The  DEPRESSOR  LABII  SUPERIORIS  et  AL/E  NASI, 

which  is  very  fmall,  and  lies  concealed  under  the  other 
mufcles.  It  rifes  from  the  gum  or  focket  of  the  Tore 
teeth,  and  thence  is  named  by  Window  incifivus  rae- 
dius.  It  goes  into  the  rifing  of  the  nofe,  and  pulls  it, 
and  of  courfe  the  upper  lip1,,  down;  and  is  named  by 
Albinus  and  Cowper  conllridor  vel  comprefibr  aloe 
nafi. 

XV.  The  constrictor  nasi,  or  comprefibr  of  the 
nole,  is  a  fmall  fcattered  bundle  of  mufcular  fibres, 
which  crolTes  the  wings,  and  goes  to  the  very  point  of  the 

J  2  nofe  ; 
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note  5  for  one  arifes  from  the  wing  of  the  nofe  on  each 
fide,  and  meets  its  fellow  in  the  middle  ridge,  where 
both  are  fixed  into  the  middle  cartilage,  oiJ  into  the 
lower  point  of  the  nasal  bones;  meeting  with  the 
peak  of  the  frontal  mufcle,  or  its  fcattcred.  fibres. 
But  this  mufcle  is  fo  difficultly  found,  that  when  Cow- 
per  faw  it  diftinctly  marked  in  Bidloe's  12th  table,  he 
coniidercd  it  as  a  fiction,  having  foifght  for  it  very 
carefully,  but  in  vain. 

And  XVI.  The  levator  menu,  which  arifes  from 
the  lower  jaw,  at  the  root  of  the  cutting  teeth,  has  been 
named  incisivus  inferior.  It  is  inferted  into  the 
Ikin,  on  the  very  centre  of  the  chin:  by  its  contrac- 
tion it  draws  the  centre  of  the  chin  into  a  dimple ; 
and  from  its  moving  the  under  lip  at  the  fame  time, 
it  is  named  levator,  labii  inferioris. 

MUSCLES   OF  T  Ii  E   EXTERNAL  EAR. 

Though  perhaps  not  one  of  ten  thoufand  has  the 
power  of  moving  the  outward  ear,  yet  there  are  ma- 
ny thin  and  fcattered  fibres  of  mufcles  about  the  root 
of  the  cartilage  of  the  ear,  to  which  we  cannot  refufc 
the  name  and  diltinction  of  mufcles ;  and  which  ferve, 
indeed,  to  indicate,  that  nature  had  intended  a  degree 
of  motion,  which,  perhaps  by  the  manner  of  covering 
the  heads  of  children,  we  may  have  loft.  But  in  a 
few  thefe  fafciculi  of  fibres  have  not  the  form  only, 
but  the  ufes  alfo,  of  mufcles.  The  celebrated  Mr  Mery 
was  wont,  when  lecturing  on  this  fubjecl,  toamufe  his 
pupils,  faying,  pleafantly,  "  that  in  one  thing,  hefure- 
"  ly  belonged  to  the  long-eared  tribe;"  upon  which  he 
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moved  his  ears  very  rapidly  backwards  and  for- 
wards % 

XVII.  Superior  auris  is  named  attol'lens,  be- 
came it  lifts  the  ear  upwards  ;  it  is  a  very  thin,  flat, 
expanfion,  which  can  hardly  be  diftinguimed  from  the 
fafcia  of  the  temporal  mufcle,  upon  which  it  lies ;  it 
arifes  broad  and  circular  from  the  expanded  tendon 
of  the  occipitofrontal  is,  and  is  inferted  narrow  into 
the  root  of  the  cartilaginous  tube  of  the  ear. 

XV III.  Anterior  auris  is  a  very  delicate,  thin, 
and  narrow  expanfion  |  arifing  about  the  zygoma,  or 
rather  from  the  fafcia  with  which  the  zygoma  is  co- 
vered ;  it  is  implanted  round  the  cartilaginous  tube, 
at  its  root  f . 

XIX.  The  posterior  auris  is  alfo  a  fmall mufcle, 
very  delicate  and  thin  ;  but  the  anterior  rifes  in  one 
fmall  and  narrow7  flip  only,  while  this,  the  pofterior, 
rifes  commonly  in  three  narrow  and  diftincl  flips, 
from  about  the  place  of  the  maftoid  procefsj;  whence 
it  is  often  named  triceps  auris.  It  goes  directly  for- 
wards to  be  implanted  into  the  concha.  It  is  named 
retraheks  auris  from  its  office. 

But  there  are  ftill  other  mufcles  enumerated,  which 
are  not  for  moving  the  outward  ear  upon  the  head, 
but  for  moving,  or  rather  bending,  the  individual  parts 
of  the  ear  upon  each  other.  Thofe  fibres,  which  are 
mifnarned  mufcles,  are  merely  mufcular  membranes, 

which 

 __ — t  , — 

*  Vide  Palfm,  who  was  his  pupil.  The  celebrated  Albinus  could 
move  his  cars. 

•J-  We  fcldom  find  an  anterior  auris,  or  any  thing  different  from 
the  anterior  fibres  of  the  attollens. 

t  Fibras  carnex  tranfverfx,  a  nobis  defcriptx  Valsalva. 
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which  have  none  of  the  marks  nor  offices  of  true  muf- 
cles ;  they  have  feldom  flefliy  fibres,  and  the  parts  up- 
on which  they  lie  are  fixed.  Heifter  denies  thera  the 
title  of  mufcles,  and  calls  them  mufcular  membranes 
only. 

The  ring  and  other  bendings  of  the  outward  ear 
are  called  helix  and  antihelix,  tragus  and  antitragus ; 
and  this  determines  the  names  of  thefe  ambiguous  fi- 
bres, which  are  fometimes  found  lying  upon  thefe  cir- 
cles of  the  outward  cartilage,  juft  under  the  fkin. 

XX.  The  musculus  helicis  major  lies  upon  the 
upper  or  warp  point  of  the  helix,  or  outward  ring. 

XXI.  Helicis  minor  riles  lower  than  the  former, 
upon  the  part  of  the  helix. 

XXII.  The  tragicus  lying  upon  the  concha,  and 
ft  retching  to  the  tragus. 

XXIII.  The  antitragicus  lies  in  the  antitragus. 

XXIV.  And,  laltly,  There  is  the  transversus 
AURis  of  Albinus. 

MUSCLES  OF  THE  EYEBALL. 

The  eyeball  is  entirely  furrounded  by  mufcles, 
which  turn  it  in  all  directions.  There  is  one  mufcle 
on  either  iide  ;  one  above,  and  one  below  ;  thefe  arife 
from  the  very  bottom  of  the  focket,  fpread  out  up- 
on the  ball  of  the  eye,  and  are  implanted  into  its  fore- 
part, where  the  expanfions  of  their  colourlefs  tendons 
form  what  is  called  the  white  of  the  eye.  Now,  thefe 
tour  mufcles  being  directly  above,  below,  and  on  ei- 
ther fide  of  the  eye,  are  called  the  recti,  or  ftraight 
-mufcles ;  for  their  pulling  is  from  the  bottom  of  the 
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focket.  But  there  are  other  two  mufcles  which  are 
named  the  oblique  mufcles,  becaufe  they  pull  from 
the  edges  of  the  focket,  and  turn  the  eye  obliquely  ; 
for  they  go  in  a  di  reel  ion  exactly  oppoflte  to  the  recti. 
The  recti  come  directly  forwards  from  the  bottom  of 
the  orbit;  thefe  go  obliquely  backwards  from  the  edge 
of  the  orbit;  one  rifesfrom  the  lower  edge  of  the  focket, 
and  goes  backwards  under  the  eyeball ;  the  other  rifes 
indeed,  along  with  the  recti,  in  the  bottom  of  the  foc- 
ket, -but  it  has  a  cartilaginous  pulley  on  the  very  edge 
of  the  focket,  at  its  upper  part ;  and  its  fmall  round 
tendon  firft  runs  through  this  pulley,  and  then  turns 
down  upon  the  eye,  and  goes  backwards  ;  fo  that  the 
ftraight  mufcles  prefs  down  the  eyeball  deep  into  the 
focket,  while  the  oblique  mufcles  bring  the  eyeball 
forwards,  pulling  it  outwards  from  the  focket. 

The  truefl  defcription  of  the  recti  is  as  of  one  muf- 
cle,  fince  their  only  variety  is  that  difference  of  place, 
which  is  expreffed  by  the  name  of  each.  They  all 
agree  in  thefe  chief  circumftances,  that  they  arife  by 
flat,  but  fmall  tendons,  round  the  margin  of  the  optic 
hole,  ariflng  from  the  circle  of  that  hole,  or  rather  from 
the  periofteum  there ;  and  there  being  one  above, 
.one  below,  and  one  on  either  fide,  they  complete- 
ly furround  the  optic  nerve,  and  adhere  to  it.  They 
are  neat  and  delicate  mufcles,  gradually  expanding 
each  into  a  flefhy  belly,  which  furrounds  and  covers 
the  middle  of  the  ball  of  the  eye.  They  ft  ill  go 
on  expanding,  till  they  at  laft  terminate,  each  in  a 
broad,  flat,  and  very  white  tendon,  which  covers  all 
the  fore  part  of  the  eye,  up  to  the  circle  of  the  lucid 
cornea  or  window  ;  and  their  white  and  fhining  ten- 
dons 
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dons  form  that  enamelled-like  part  which  lies  behind 
the  coloured  circle,  and  which  is,  from  its  colour,  na- 
med the  white  of  the  eye,  or  the  tunica  albuginea, 
as  if  it  were  abfolutely  a  diftincT  coat.  • 

Now,  the  only  difference  in  thefe  llraight  mufcles 
is  ia  refpect  of  length  ;  for  the  optic  nerve  enters  the 
eye,  not  regularly  in  the  centre,  but  a  little  towards 
the  inner  fide,  fo  that  the  rectus  internus,  or  mufcle 
neareft  the  nofe,  is  a  little  fhorter.  The  reel  us  exter- 
nus,  or  mufcle- neareft  to. the  temple,  is  a  little  long- 
er ;  while  the  rectus  fuperior  and  the  rectus  inferior 
are  nearly  of  equal  length.  The  ufes  of  thefe  mufcles 
are  exceedingly  plain. 

XXV.  The  rectus  superior^  lifting  the  eye  direct- 
ly upwards,  is  ruuned  the  musculus  attollens  ;  the 
levator  oculi  or  superbus,  as  expreffive  of  haugh- 
tinefs  and  pride. 

XXVI.  And  the  rectus  inferior,  which  is  direct- 
ly oppolite  to  it,  is. named  d_e;primens;oculi  ;  or  hu- 
milis,  as  expreffing  modefty  and  fubmiflion. 

XXVII.  TheRECTus  internus  is  called  adducens, 
as  carrying  the  eye  towards  the  nofe;  or  bjbitorius, 
becaufe  it  directs  the  eye  to  the  cup. 

And  (XXVIII.)  the  rectus  ext^rnus,  the  outer 
ftraight  mufcle,  as' it  turns  the  eye  away,  is  named  ab- 
ductor oculi,  or  iNDiGNABUNDys,  expreffing  anger 
or  fcorn.  Such  is  the  effect  of  thefe  mufcles,  that  when 
they  act  in  fucceffion,  they  roll  the  eye  ;  but  if  they 
act  all  at  once,  the  power  of  each  is  balanced  by  the 
aftion  of  its  oppofite  mufcle,  and  the  eye  is  immo- 
vably fixed.  So  that  fometimes  in  our  operations, 
when  the  couching  needle  approaches  the  eye,  fear 
comes  upon  the  patient,  and  the  eye  is  fixed  by  a 
.8  convuifive 
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convulfive  action,  more  firmly  than  it  could  be  by  the 
inftruments,  or  by  the  finger  ;  ib  that  the  fpeculum  o- 
culi  is  after  fueh  an  accident  of  no  ufe  :  The  eye  con- 
tinues fixed  during  all  the  operation,  but  it  is  fixed  in 
a  moft  dangerous  way,  by  a  power  which  we  cannot 
controul,  and  which  fometimes,  when  our  operation 
is  for  extracting  one  of  the  humours  only,  fqueezes 
out  the  whole. 

XXIX.  The  obliquus  superior  arifes  along  with 
the  recti  in  the  bottom  of  the  eye,  above  and  towards 
the  inner  fide;  directing  its  long  tendon  towards  the 
inner  angle  of  the  eye;  and  there  it  partes  its  tertd-on 
through  that  pulley,  whofe  hollow  I  have  marked  in 
defcribingth-e  os  frontis,  as  under  the  fuperciliary  ridge, 
and  near  to  the  inner  corner  of  the  eye.  It  arifes  by  a 
.fmall  tendon,  like  one  of  the  recti  ;  it  goes  over  the 
upper  part  of  the  eyeball,  a  long  and  (lender  mufcle, 
whence  it  isoftennamed  longissimus  ocu  li,  the  long- 
eft  mufcle  of  the  eye.  It  forms  a  fmall  fmooth  round 
tendon,  which  palTes  through  the  ring  of  the  cartilagi- 
nous pulley,  which  is  in  the  margin  of  the  focket. 
Th-e  pulley  is  above  the  eye,  and  projects  farther  than 
the  moil  prominent  part  of  the  eyeball,  fo  that  the 
tendon  returns  at  an  acute  angle,  and  bends  downwards 
before  it  can  touch  the  -eyeball.  And  it  not  only  re- 
turns backwards  in  a  direction  oppofite  to  the  recli 
mufcles,  but  it  flips  flat  under  the  body  of  the  rectus 
fnperior,  and  is  fpread  out  under  it  upon  the  middle, 
or  behind  the  middle  of  the  eye,  viz.  about  half  way 
betwixt  the  infertion  of  the  rectus  and  the  entrance 
of  the  optic  nerves. 

XXX.  The  obliqjtus  inferior  is,  with  equal  pro- 
priety, named  the  -musculus  brevissimus  oculi.  It 
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is  directly  oppofite  to  the  obliquus  fuperior,  in  form, 
place,  office,  &c. ;  for  it  arifes  from  the  nafal  procefs  of 
the  jaw  bone,  in  the  lower  edge  of  the  orbit,  at  the 
inner  corner  of  the  eye :  it  is  fhort,  flat,  and  broad,  with 
a  ftrong  flefliy  belly  :  it  goes  obliquely  backwards  and 
outwards,  lying  under  the  ball  of  the  eye  ;  and  it  is 
inferted  broad  and  flat  into  the  ball,  exactly  oppolite 
to  the  infertion  of  the  obliquus  fuperior  mufcle. 

Thefe  two  mufcles  roll  the  eye,  whence  they  are  na- 
med MUSCULI  CIRCUMAGENTES,  Or  AMATORII.  But 

they  have  ftill  another  important  office,  viz.  fupporting 
the  eyeball,  for  the  operation  of  its  (traight  mufcles ; 
for  when  thefe  (the  obliqui)  act,  they  pull  the  eye  for- 
wards •,  the  ftraight  mufcles  refift  ;  and  the  infertion  of 
the  oblique  mufcles  at  the  middle  of  the  eyeball  be- 
comes, as  it  were,  a  fixed  point,  a  centre  or  axis  round 
which  the  eyeball  turns  under  the  operation  of  the 
recti  mufcles.  The  conjoined  effect  of  the  oblique  muf- 
cles is  to  bring  the  eyeball  forwards  from  the  focket, 
as  in  {training  the  eye  to  fee  fome  diftant  point.  The 
particular  effect  of  the  upper  oblique  mufcle  is  not  to 
bring  the  eye  forward,  but  to  roll  the  eye  fa  as  to  turn 
the  pupil  downwards,  and  towards  the  nofe.  And  the 
particular  effect  of  the  lower  oblique  mufcle  is  to  re- 
verfe  this  action,  to  turn  the  eye  again  upon  its  axis, 
and  to  direct  the  pupil  upwards  and  outwards  ;  but 
the  fucceifive  actions  of  all  thefe  mufcles  move  the  eye 
in  circles,  with  gradations  fo  exquifitely  fmall,  and 
with  fuch  curious  combinations  as  cannot  be  explain- 
ed by  words. 
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MUSCLES  OF  THE  LOWER  JAW,  THROAT,  AND 

TONGUE. 


MUSCLES  OF  THE  LOWER  JAW. 

The  lower  jaw  requires  mufcles  of  great  power  to 
grind  the  food ;  and  accordingly  it  is  pulled  upwards 
by  the  flrong  temporal,  maffeter,  and  pterygoid  muf- 
cles. But  in  moving  downwards,  the  jaw  almoft  falls 
by  its  own  weight ;  and  having  little  refiftance  to  over- 
come, any  regular  appointment  of  mufcles  for  pulling 
down  the  jaw  is  fo  little  needed,  that  it  is  pulled  down- 
wards by  mufcles  of  fuch  ambiguous  office,  that  they 
are  equally  employed  in  railing  the  throat,  or  pulling 
down  the  jaw,  fo  that  we  hardly  can  determine  to 
which  they  belong  ;  for  the  chief  mufcles  of  the  throat, 
coming  from  the  lower  jaw,  muft,  when  the  jaw  is 
fixed,  pull  up  the  throat ;  or,  when  the  throat  is  fixed, 
deprefs  the  jaw. 

XXX.  The  temporal  muscle  is  the  great  mufcle  of 
the  jaw.  It  arifes  from  all  the  flat  fide  of  the  parietal 
bone,  and  from  the  fphenoid,  temporal,  and  frontal 
bones,  in  that  hollow  behind  the  eye  where  they  meet 
to  form  the  fquamous  future.    It  arifes  alfo  from  the 
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inner  furface  of  that  ftrong  tendinous  membrane  which 
is  extended  from  the  jugum  to  the  femicircular  ridge 
of  the  parietal  bone.  The  fibres  are  bundled  together 
and  prelled  into  a  fmall  compafs,  fo  that  they  may  pafs- 
under  the  jugum  ;  there  they  take  a  new  hold  upon 
the  inner  furface  of  the  jugum,  and  the  mufcle  is  of- 
courfe  pyramidal,  its  rays  converging  towards  the  ju- 
gum. Its  mufcular  fibres  are  intermixed  with  ftrong 
tendinous  ones  ;  it  is  particularly  tendinous  where  it 
paries  under  the  jugum  ;  and  it  has  both  (trength  and 
prote&ion  from  that  tendinous  plate  which  covers  it 
in  the  temple.  Its  infertion  is  into  the  horn  of  the 
lower  jaw-bone  ;  not  merely  into  the  tip  of  the  horn, 
but  embracing  it  all  round,  and  down  the  whole  length 
of  the  procefs,  lb  as  to  take  the  firmefl.  hold. 

XXXI.  The  MASSETERisalhort,  thick, and flefhymuf- 
cle,  which  gives  the  rounding  of  the  cheek  at  its  back 
part.  It  arifes  from  the  upper  jaw-bone,  at  the  back 
of  the  antrum,  and  under  the  cheek-bone,  and  from 
the  lower  edge  of  the  zygoma.  It  lies  upon  the  out- 
fide  of  the  coronoid  procefs,  covering  the  branch  of  the 
jaw  quite  down  to  its  angle.  It  is  particularly  ftrong  ;• 
has  many  mafty  bundles  of  flefli  interfperfed  with  ten- 
dinous firings ;  the  parotid  gland  lies  on  its  upper 
part,  and  the  duel  of  the  gland  (as  it  croffes  the  cheek) 
lies  over  this  mufcle.  The  jaw  is  very  firmly  pulled 
up  by  thefe  two,  which  are  its  moft  powerful  mufcles  ; 
and  when  we  bite,  we  can  feel  the  temporal  mufcle 
fwelling  on  the  flat  part  of  the  temple,  and  this  the 
maiTeter  upon  the  back  part  of  the  cheek. 

XXXII.  XXXIII.  The  two  pterygoid  MuscLEs(of 
which  there  are  four  in  all,  two  on  either  fide)  are  named 
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from  their  origin  in  the  pterygoid  proceffes  of  the  fphe- 
noid  bone.  The  pterygoideus  internus  is  that  one 
which  rifes  from  the  internal  or  flatter  pterygoid  procefs, 
and  which  goes  downwards  and  outwards  to  the  angle 
of  the  jaw  on  its  jnfide.  The  pterygoideus  externus 
arifes  from  the  external  pterygoid  procefs ;  and  goes  not 
downwards,  but  almoft  directly  outwards,  and  is  im- 
planted high  in  the  jaw-bone,  juft  under  its  neck,  and 
connected  with  its  capfular  ligan^ent.  Now  the  pte- 
rygoideus internus  defcending  to  be  fixed  to  the  angle 
of  the  jaw,  is  longer  and  bigger,  and  is  named  ptery- 
goideus major.  The  internal  one  going  directly 
acrofs,  and  rather  backwards,  haslefs  fpace  to  traverfe, 
is  ftiorter,  and  is  named  pterygoideus  minor. 

The  jaw  is  moved  chiefly  by  thefe  mufcles;  the  tem- 
poralis acting  upon  the  coronoid  procefs  like  a  lever ; 
the  mafieter  acting  upon  the  angle,  and  before  it ;  and 
the  pterygoideus  internus  balancing  it  within,  like  an 
internal  maffeter  fixed  to  the  infide  of  the  angle.  All 
thefe  pull  ftrongly  upwards  for  biting,  holding,  and 
tearing  with  the  teeth.  And  the  external  or  lefTer  pte- 
rygoid mufcle  going  from  within  outwards,  pulls  the 
jaw  from  lide  to  fide,  and  performs  all  the  motions  of 
chewing  and  grinding,  i.  e.  of  rotation,  fo  far  as  the 
lower  jaw  pofieffes  that  kind  of  motion. 

MUSCLES  OF  THE  THROAT  AND  TONGUE. 

The  muscles  of  the  throat  and  tongue  cannot 
be  underftood  without  a  previous  acquaintance  with 
certain  cartilages  and  bones,  which  form  the  bafis  of 
the  throat  and  tongue,  and  the  centre  of  thofe  mo- 
rons which  we  have  next  to  defcribe. 

The 


LOWER  JAW,  THROAT,  AND  TONGUE.  213 

The  os  hyoides  is  a  fmall  bone  refembling,  in  fhape 
at  leaft,  the  jaw-bone.    It  has  a  middle  thicker  part, 
named  its  bafis,  which  is  eafily  felt  outwardly  ;  it  cor- 
refponds  in  place  with  the  chin,  and  is  diftinguimed 
about  an  inch  below  the  chin ;  the  uppermoft  of  the 
hard  points  which  are  felt  in  the  forepart  of  the  throat. 
Next,  it  has  two  long  horn-like  procefTes,  which  go 
backwards  along  the  fides  of  the  throat,  called  the 
cornua,  or  horns  of  the  os  hyoides ;  and  which  are 
tied  by  a  long  ligament,  which  comes  down  from  the 
ftyloid  procefs  of  the  temporal  bone.    And,  laftly,  It 
has  fmall  cartilaginous  pieces  or  joinings,  by  which, 
the  horns  are  united  to  the  bafis  \  and  often  in  the 
adult  this  joining  is  converted  into  bone.  At  this  point 
where  the  two  horns  go  backwards,  like  the  legs  of 
the  letter  V,  there  are  commonly  at  the  griftly  part  of 
the  os  hyoides  two  fmall  perpendicular  procefTes 
which  ftand  up  from  the  joining  of  the  horns  to  the 
body  ;  and  thefe  are  named  the  appendices  of  the  os 
hyoides  or  the  lefTer  cornua. 

Now  this  os  hyoides  forms  by  its  bafis  the  root  of 
the  tongue ;  thence  it  is  often  named  the  bone  of  the 
tongue.  It  forms  at  the  fame  time  the  upper  part  of 
the  trachea,  or  windpipe  ;  and  it  carries  upon  it  that 
cartilage  named  epiglottis,  which,  like  a  valve,  pre- 
vents any  thing  getting  down  into  the  windpipe.  Its 
horns  extend  along  the  fides  of  the  throat,  keeping  the 
^  openings  of  the  windpipe  and  gullet  extended  as  we 
would  keep  a  bag  extended  by  two  fingers.  The  chief 
mufcles  of  the  tongue  and  of  the  windpipe  arife  from 
its  body ;  the  chief  mufcles  of  the  gullet  arife  from 
its  horns,  and  efpecially  from  their  points ;  it  receives 
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the  chief  mufcles  which  either  raife  or  deprefs  the 
throat ;  and  it  is  the  point  d'appui,  or  fulcrum  for  all 
the  mufcles  of  the  throat  and  tongue,  and  the  centre 
of  all  their  motions.  It  is  the  centre  of  the  motions 
of  the  tongue  ;  for  it  is  the  origin  of  thefe  mufcles 
which  compofe  chiefly  the  bulk  of  the  tongue  ;  of  the 
motions  of  the  trachea  or  windpipe,  for  it  forms  at 
once  the  top  of  the  windpipe,  and  the  root  of  the 
tongue,  and  joins  them  together  ;  of  the  motions  of  the 
pharynx  or  gullet,  for  its  horns  furround  the  upper  part 
of  the  gullet,  and  join  it  to  the  windpipe  ;  and  it  forms 
the  centre  for  all  the  motions  of  the  throat  in  general, 
for  mufcles  come  down  from  the  chin  to  the  os  hy- 
oides,  to  move  the  whole  throat  upwards ;  others 
come  up  from  the  fternum,  to  move  the  throat  down- 
wards ;  others  come  obliquely  from  the  coracoid  pro- 
cefs  of  the  fhoulder-blade,  to  move  the  throat  back- 
wards, while  the  os  hyoides  Hill  continues  the  centre 
of  all  thefe  motions. 

The  trachea,  or  windpipe,  is  that  tube  which 
conveys  the  air  to  the  lungs ;  and  the  larynx  is  the 
head,  or  figured  part  of  that  tube  which  is  formed 
like  a  flute  for  the  modulation  of  the  voice,  and  con- 
lifts  of  cartilages,  that  it  may  ftand  firm  and  uncom- 
prefied,  either  by  the  paffage  of  the  food,  or  by  the 
weight  of  the  outward  air ;  and  that  it  may  refill  the 
contradion  of  the  furrounding  parts,  ferving  as  a  ful- 
crum for  them  in  the  motions  of  the  jaw,  tongue,  and 
gullet.  Its  cartilages  are,  firft,  the  scutiform,  or  thy-  * 
roid  cartilage,  which  is  named  from  its  refemblance  to 
a  fliield,  or  rather  it  is  like  the  flood-gates  or  folding 
doors  of  a  canal,  the  meeting  of  the  two  fides  being  in 
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the  middle  line  of  the  throat.  This  prominent  line 
of  the  thyroid  cartilage  is  eafily  felt  in  the  middle  of 
the  throat ;  is  about  an  inch  in  length,  and  makes  that 
tumour  which  is  called  the  pomum  Adami.  Ihe  flat 
fides  of  the  thyroid  cartilage  form  the  fides  of  the  flute 
part  of  the  trachea.  And  there  are  two  long  horns  at 
its  two  upper  corners,  which  rife  like  hooks  above  the 
line  of  the  cartilage,  and  are  joined  to  the  horns  of  the 
os  hyoides ;  and  two  limilar,  but  fhorter  hooks  below, 
by  which  it  embraces  the  cricoid  cartilage. 

The  cricoid  cartilage  is  next  to  the  thyroid,  and 
below  it ;  it  is  named  from  its  refemblance  to  a  ring  : 
It  is  indeed  like  a  ring  or  hoop,  but  it  is  not  a  hoop 
equally  deep  in  all  its  parts,  it  is  mallow  before,  where 
it  ekes  out  the  length  of  the  thyroid  cartilage  ;  and  is 
deeper  behind,  where  it  forms  the  back  of  this  flute- 
like top  of  the  trachea  ;  it  is  the  top  ring  of  the  tra- 
chea, and  the  lower  ring  of  the  larynx  or  flute  part  of 
the  windpipe.  And  upon  its  back,  or  deeper  part, 
are  feated  thofe  two  fmall  cartilages,  which  form  the 
opening  for  the  breath. 

The  arytenoid  cartilages  are  two  fmall  bodies, 
of  the  fize  of  peafe.  They  are  foolilhly  defcribed  with 
cornua,  ridges,  and  furfaces,  when  they  are  fo  fmall  that 
nothing  further  can  be  obfcrved  of  their  forms  than 
that  they  are  fomewhat  triangular  ;  that  the  bafe  or 
broad  part  of  each  fits  down  upon  the  upper  edge  of  the 
cricoid  cartilage  at  its  back ;  that  the  point  of  each 
ftands  directly  upwards,  and  is  a  very  little  crooked,  or 
hook-like  ,  that  Handing,  as  they  do,  a  little  apart  from 
each  other,  they  form  together  an  opening  fomething 
like  the  fpout  of  a  ewer,  or  ftrouped  bafon,  whence  their 
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name.  And  thefe  cartilages  being  covered  with  the 
common  membrane  of  the  throat,  which  is  thick,  and 
full  of  mucous  glands,  the  opening  gets  a  regular  ap- 
pearance with  rounded  lips ;  and  this  opening,  or  flit 
between  them,  which  is  fomething  like  the  flit  for  the 
thill  in  the  top  of  a  counter,  and  which  flaunts  oblique- 
ly downwards,  is  named  the  rim  a  glottidis,  or  chink 
of  the  glottis ;  and  thefe  cartilages  being  fixed  on  the 
cricoid  cartilage  by  a  regular  hinge,  they  form  the 
voice  by  their  nearnefs  and  the  narrownefs  of  the  flit; 
and  modify  it  by  their  motions,  which  arcfo  exquifite- 
ly  minute,  that  for  every  changing  of  the  note  (and 
there  are  fome  thoufand  gradations  in  the  compafs  of 
the  voice),  they  move  in  a  proportioned  degree. 

The  epiglottis  is  a  fifth  cartilage  pf  the  trachea, 
belonging  to  it  both  by  connection  and  by  office.  It  is 
a  broad  triangular  cartilage,  not  fo  hard  as  the  others, 
very  elaftic,  and  fo  exactly  like  an  artichoke  leaf,  that 
no  other  figure  can  reprefent  it  fo  well.  Its  office  is  to 
defend  the  opening  of  the  glottis.  It  is  fixed  at  once 
to  the  os  hyoides,  to  the  thyroid  cartilage,  and  to  the 
root  of  the  tongue,  and  it  hangs  obliquely  backwards 
over  the  opening  of  the  rima,  or  chink,  of  the  glottis ; 
it  is  fufpended  by  little  peaks  of  the  membrane,  which 
we  call  ligaments  of  the  glottis,  and  it  is  faid  to  be 
raifed  or  deprefled  by  mufcles,  which  yet  are  not  very 
fairly  defcribed.  But  the  rolling  of  the  morfel  which 
is  fwallowed,  and  the  motion  of  the  tongue,  are  fuffi- 
cient  to  lay  it  flat  over  the  rima,  fo  that  it  is  a  perfect 
guard. 

Then  this  is  the  conftitution  of  the  larynx.  It  is  of 
hard  cartilages  to  refill  compreffion,  and  of  a  flute 
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form  at  its  opening,  to  regulate  the  voice.  The  thy- 
roid cartilage  is  the  great  one,  the  chief  defence  be- 
fore, and  which  has  edges  llanting  far  backwards, 
to  defend  the  opening  of  the  larynx.  The  cricoid 
cartilage,  which  forms  the  upper  ring  of  the  trachea, 
fupports  the  arytenoid  cartilages,  and  by  its  deepnefs 
behind,  raifes  them  fo  that  the  opening  of  the  glottis 
is  behind  the  middle  of  the  great  thyroid  cartilage, 
and  in  the  deepelt  part  of  it,  well  defended  by  its  pro- 
jecting wings.  The  arytenoid  cartilages  form  the 
rima  giottidis,  the  chink  by  which  we  breathe  (which, 
as  it  is  narrower  or  wider,  modulates  and  tunes  the 
voice),  the  opening  which.is  lb  exquifitely  moved  by 
its  mufcles  in  ringing ;  widening  or  contracting  in 
molt  delicate  degrees ;  and  which  is  fo  fpafmodically 
fhut  by  the  fame  mufcles  when  it.  is  touched  by  a  drop 
of  water,  or  by  a  crumb  of  bread  :  but  the  valve  of 
the  glottis,  the  epiglottis  Handing  over  it,  flaps 
down  like  the  key  of  a  wind  inftrument,  fo  that  the 
rarenefs  of  fuch  accidents  is  wonderful,  when  we  con- 
iider  that  the  leaft  attempt  to  draw  the  breath,  while 
we  are  fwallowing,  will  produce  the  accident. 

The  mufcles  which  move  the  tongue  and  throat  mud 
be  far  too  complicated  to  be  explained  at  all,  without 
fome  previous  knowledge  of  thefe  parts ;  and  ftill,  I 
fear,  not  ealily  to  be  explained  with  every  help  of  re- 
gularity and  order. 

MUSCLES   OF  THE  THROAT. 

By  this  arrangement,  I  mean  to  include  under  one 
clafs  all  thofe  mufcles  which  move  the  os  hyoides,  or 
the  xarynx  ;  and  through  thefe,  as  centrical  points, 
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the  jaws,  gullet,  and  tongue  ;  and  which,  though  they 
are  inferted  into  the  larynx,  have  more  relation  to 
fwallowing,  or  the  motions  of  the  gullet,  than  to 
breathing,  or  to  the  motions  of  the  windpipe. 

Themufcles  which  pull  the  throat  down  are  thefe : 

XXXIV.  i  he  sterno-hyoideus,  which  paffes  from 
the  fternum  to  the  os  hyoides ;  a  flat  broad  riband- 
like mufcle,  which  arifes  from  the  upper  piece  of  the 
liernum,  rather  within  the  breaft  ;  and  partly  alio 
from  the  clavicle  and  cartilage  of  the  firft  rib  ;  goes 
flat  and  fmooth  along  the  forepart  of  the  throat  ; 
mounts,  nearly  of  the  fame  breadth,  to  the  os  hyoides  3 
and  is  implanted  into  its  bafis,  or  that  part  (which  in 
refembling  the  os  hyoides  to  the  jaw)  we  fliould  com- 
pare with  the  chin. 

XXXV.  The  sterno-th yroideus,  which  pafTes  in 
like  manner  from  the  fternum  to  the  thyroid  cartilage,, 
is  like  the  laft,  a  flat  fmooth  riband-like  mufcle  ra- 
ther thicker  and  more  flelhy,  but  very  uniform  in  its 
thicknefs.  As  the  thyroid  cartilage  is  below  the  os 
hyoides,  the  fterno-thyroid  mufcle' muft  lie  under  the 
fterno-hyoideus  milfcle.  It  arifes  under  the  fterno-hy- 
oideus  mufcle  from  the  fternum  and  cartilage  of  the 
rib  ;  and  is  implanted  into  the  rough  line  of  the  lower 
edge  of  the  thyroid  cartilage,  and  a  little  to  one  fide, 
but  not  fo  much  as  is  reprefented  in  Cowper's  draw- 
ings. It  immediately  covers  the  thyroid  gland  5  and 
the  way  to  the  trachea  for  piercing  it  in  performing 
bronchotomy  is  in  the  middle  betwixt  thefe  mufcles. 

XXXVI. The  oMo-HYoiDEUS, which  wasonce  named 
coraco-hyoideus  being  thought  to  arife  from  theco- 
racoid  procefs.    It  is  a  mufcle  of  great  length,  and 
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very  flender,  reaching  from  the  fhoulder  to  the  os 
hyoides  ;  it  is  like  thefe  laft  mentioned,  a  long  flat, 
ft  rap-like  mufcle  ;  as  flat  and  as  flefliy,  but  not  fo 
broad,  as  either  of  the  former.  It  lies  along  the  fide 
of  the  neck  ;  is  pinched  in  a  little  in  the  middle,  where 
it  is  divided  by  a  tendinous  crofs  line,  which  feparates 
the  flefliy  belly  into  two  heads.  It  arifes  from  the 
upper  edge  of  the  fcapula,  near  its  notch,  and  is  im- 
planted into  the  fide  of  the  os  hyoides,  where  the  horn 
goes  off  from  the  body  of  the  bone. 

Thefe  three  mufcles  pull  the  throat  down.  The 
ileino-hyoideus  and  fterno-thyroideus  pull  it  directly 
downwards :  one  of  the  omo-hyoidei  acting,  pulls  it  to 
one  fide  ;  but  if  both  act,  they  aflift  in  pulling  directly 
down,  and  they  brace  the  trachea  at  the  fame  time  a 
little  down  to  the  back. 

The  mufcles  which  move  the  throat  upward,  are  : 
XXXVII.  The  mylo-hyoideus,  a  flat  and  broad  muf- 
cle, which  arifes  from  the  whole  femicircle  of  the  lower 
jaw,  i.  e.  from  the  backmoft  grinders  to  the  point  of 
the  chin.  It  rifes  from  the  inner  furface  of  the  jaw- 
bone ;  goes  down  to  the  bafis  of  the  os  hyoides ;  pro- 
ceeds with  very  regular,  ftraight,  clear,  and  orderly 
fibres,  from  the  jaw  to  the  os  hyoides;  is  plainly  divi- 
ded in  the  middle  from  the  fymphyfis  of  the  jaw  to  the 
middle  of  the  os  hyoides,  by  a  middle  tendinous  and 
white  line.  And  though  Cowper  denies  the  authority 
of  Velalius,  who  divides  it  thus,  it  is  plainly  two  di- 
flinct  mufcles,  one  belonging  to  either  lide. 

XXXVll.TheGENio-HYorDEUs  is  a  fmallneat  pair  of 
mufcles  arifing  from  the  chin  at  a  rough  point,  which 
is  eafily  diftinguifhed  within  the  circle  of  the  jaw.  The 
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rnylo-hyoideus  is  named  from  the  whole  jaw.  The" 
genio-hyoideus  is  named  f;om  the  chin,  ariiing  from  a 
fmall  tubercle  behind  the  chin  ;  its  beginning  is  ex- 
ceedingly narrow  :  as  it  proceeds  downwards,  it  grows 
flat  and  broad  ;  it  is  implanted  into  the  bafis  of  the  os 
hyoides  by  a  broad  edge,  and  is  a  beautiful  and  ra- 
diated mufcle.  The  fublingual  gland  lies  flat  betwixt 
this  mufcle  and  the  laft  ;  and  in  the  middle  the  fub- 
lingual  duct  pierces  the  membrane  of  the  mouth,  to 
open  under  the  root  of  the  tongue.    The  two  mufcles 
move  the  os  hyoides  forwards  and  upwards,  when  the 
jaw  is  fixed  ;  but  when  the  os  hyoides  is  fixed  by  the 
mufcles  coming  from  the  fternum,  thefe  mufcles  of 
the  os  hyoides  pull  the  jaw  down. 

XXXIX.  The  stylo-hyoideus  is  oneof  three  beau- 
tiful and  flender  mufcles,  which  come  from  round  the 
ftyloid  procefs ;  which  all  begin  and  end  with  flender 
tendons,  and  with  fmall  flefhy  bellies  ;  and  one  going 
to  the  pharynx  or  gullet,  another  to  the  os  hyoides, 
and  a  third  to  the  tongue,  they  coincide  in  one  com- 
mon action  of  drawing  back  the  tongue,  and  pulling 
the  throat  upwards. 

This  one,  the  ftylo-hyoideus,  arifes  from  about  the 
middle  of  the  ftyloid  procefs,  and  going  obliquely 
downwards  and  forwards,  is  fixed  into  the  fide  of  the 
os  hyoides,  where  the  bafis  and  horn  are  joined. 
Above  its  infertion,  its  fibres  are  fplir,  fo  as  to  make 
a  neat  fmall  loop,  through  which  the  tendon  of  the 
digaftric  mufcle  runs.  This  ftylo-hyoideus  is  fome- 
times  accompanied  with  another  fmall  flefhy  mufcle 
like  it,"  and  of  the  fame  name  ;  which  was  firft  perhaps 
obferved  by  Cowper,  and  has  been  named  by  Innes 
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stylo-hyoideus  alter  j  but  it  is  not  regular,  nor  has 
it  ever  been  acknowledged  as  a  diftinct  mufele. 

XL.  The  digastricus,  or  biventer  maxilla  in- 
feriors, is  named  from  its  having  two  bellies.  One 
belly  arifes  from  a  rugged  notch  along  the  root  of  the 
maftoid  procefs,  where  the  flefli  is  thick  and  ftrong  ; 
going  obliquely  forwards  and  downwards,  it  forms  a 
long  tendon,  round,  thick,  and  very  ftrong,  which  paf- 
fes  by  the  fide  of  the  os  hyoides  ;  and  as  it  pafTes,  it 
firft  flips  through  the  loop  or  noofe  of  the  ftylo-hyoi- 
deus,  and  then  is  fixed  by  a  tendinous  bridle  to  the 
fide  of  the  os  hyoides ;  and  then  turning  upwards  to- 
wards the  chin,  it  ends  in  a  fecond  fleihy  belly,  which, 
like  the  firft,  is  flat,  and  of  a  pyramidal  fhape,  lying 
above  the  mylo-hyoideus. 

Though  this  mulcle  is  often  called  biventer  maxillse 
inferioris,  as  belonging  to  the  lower  jaw,  perhaps  it 
does  more  regularly  belong  to  the  throat.  No  doubt, 
when  the  os  hyoides  is  fixed  by  its  own  mufcles  from 
the  (boulder  and  fternum,  the  digaftricus  muft  act  on 
the  jaw ;  an  office  which  we  cannot  doubt,  fince  we 
often  feel  it  taking  a  fudden  fpafm,  pulling  down  the 
chin  with  fevere  pain  and  diftortion  of  the  neck.  But 
its  chief  office  is  to  raife  the  os  hyoides ;  for  when  the 
jaw  is  fixed,  as  in  fw allowing,  the  railing  of  the  os  hy- 
oides pulls  up  the  throat ;  and  this  is  the  true  mean- 
ing of  its  paffing  through  the  noofe  of  the  ftylo-hyoi- 
deus,  and  of  its  connection  with  the  fide  of  the  os  hy- 
oides. Then  the  digaftric  and  ftylo-hyoideus  mufcles 
pull  the  throat  upwards  and  backwards. 

The  mufcles  which  move  the  parts  of  the  larynx 

upon 
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upon  each  other  are  much  fmaller,  and  many  of  them 
very  minute. 

XLI.  The  hyo-thyroideus  goes  down,  flefliy  and 
fhort,  from  the  os  hyoides,  to  the  thyroid  cartilage.  It 
arifes  from  the  lower  border  of  the  thyroid  cartilage, 
where  the  fterno-thyroideus  terminates,  and  goes  up 
along  the  fide  of  the  thyroid  cartilage,  like  a  continua- 
tion of  the  fterno-thyroideus  mufcles.  It  pafies  the 
upper  border  of  the  thyroid  cartilage,  and  is  fixed  to 
the  lower  edge  of  the  os  hyoides,  along  both  its  bafe 
and  part  of  its  horn. 

XLIL  The  crico-thyroideus  is  a  very  fhort  muf- 
cle,  palling  from  the  upper  edge  of  the  cricoid  to  the 
lower  margin  of  the  thyroid  cartilage,  chiefly  at  irs 
lide,  and  partly  attached  to  its  lower  horn  ;  which 
comes  down  clafping  the  fide  of  the  cricoid  ring,  fo 
that  it  is  broader  above,  and  a  little  pointed  below. 

Thefe  two  fmall  mufcles  mult  have  their  life,  and 
they  bring  the  thyroid  cartilage  nearer  to  the  os  hyoi- 
des, and  the  cricoid  nearer  to  the  thyroid  cartilage ; 
and  by  thus  fhortening  the  trachea,  or  compreiling  it 
llightly,  they  may  perhaps  affect  the  voice.  But  the 
mufcles  on  which  the  voice  chiefly  depends,  are  thofe  of 
the  rima  glottidis;  for  there  is  a  double  fet  of  muf- 
cles for  the  little  arytenoid  cartilages  ;  one  fet  which 
brings  the  cartilages  together,  and  another  fet  which 
draws  them  apart,  and  fpreads  the  opening  of  the  la- 
rynx. 

XLIII.  The  musculus  arytenoideus  transver- 
sa is  that  delicate  mufcle  which  contracts  the  glottis, 
by  drawing  the  arytenoid  cartilages  towards  each  other. 
It  lies  acrofs,  betwixt  them,  at  their  back  part;  it  arifes 

from 
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from  the  whole  length  of  one  arytenoid  cartilage  to  go 
acrofs,  and  be  inferted  into  the  whole  length  of  the 
oppofite  one. 

XLIV.  Arytenoideus  obliquus,  is  one  which 
crolfes  in  a  more  oblique  direction,  arifing  at  the  root 
of  each  arytenoid  cartilage,  and  going  obliquely  up- 
wards to  the  point  of  the  oppolite  one.  Thefe  two  muf- 
cles  draw  the  arytenoid  cartilages  together,  and  clofe 
the  rima. 

XLV.  The  crico  arytenoideus  posticus,  is  a 
fmall  pyramidal  mufcle,  which  arifes  broader  from 
the  back  part  of  the  cricoid  cartilage,  where  the  ring 
is  broad  and  deep  ;  and  going  directly  upwards,  is  im- 
planted with  a  narrow  point  into  the  back  of  the  ary- 
tenoid cartilage.  This  pair  of  mufcles  pulls  the  ary- 
tenoid cartilages  directly  backwards,  and  lengthens 
the  flit  of  the  glottis. 

XLVl.The  crico  arytenoideus  obliquus,  is  one 
which  comes  from  the  fides  of  the  cricoid  cartilage, 
where  it  lies  under  the  wing  of  the  thyroid,  and  being 
implanted  into  the  fides  of  the  arytenoid  cartilages, 
near  their  roots,  muft  pull  thefe  cartilages  afunder, 
and  (as  the  origin  in  the  cricoid  lies  rather  before  their 
infertion  in  the  arytenoid  cartilages)  it  muft  alfo  flacken 
the  lips  of  the  flit ;  for  the  lips  of  the  flit  are  formed 
by  two  cords,  which  go  within  the  covering  membrane, 
from  the  tip  of  each  cartilage  to  the  back  of  the  thy- 
roid cartilage ;  and  the  crico  arytenoideus  pofticus 
mult  ftrengthen  thefe  cords,  and  the  crico  arytenoi- 
deus lateralis  muft  relax  them. 

XLVII.  The  thyreo  arytenoideus,  is  a  mufcle 
veiy  like  the  laft  one,  and  affifts  it.  It  arifes  not  from 
7  the 
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the  cricoid  cartilage,  but  from  the  back  furface  of  the 
wing  of  the  thyroid  ;  from  the  hollow  of  its  wing,  or 
where  it  covers  the  cricoid  j  is  implanted  into  the  fore 
part  of  the  arytenoid  cartilage,  and  by  pulling  the  car- 
tilage forward  and  iidewife,  direclly  ilackens  the  liga- 
ments and  widens  the  glottis. 

Thefe  are  all  the  mufcles  which  belong  to  the  larynx ; 
and  in  our  arrangement  the  mufcles  of  the  palate 
and  pharynx  come  next  in  order. 

When  a  morfel  is  to  be  thrown  down  into  the  cefo- 
phagus,  or  tube  which  leads  to  the  ftomach,  the  velum 
palati,  or  curtain  of  the  palate,  is  drawn  upwards ; 
the  opening  of  the  throat  is  ditated ;  the  morfel  is  re- 
ceived ;  then  the  curtain  of  the  palate  falls  down  again. 
The  arch  of  the  throat  is  contracted,  the  bag  of  the 
pharynx  is  compreffed  by  is  own  mufcles  ;  and  the 
food  is  forced  downwards  into  the  ftomach. 

XLVIII.  The  azygos  uvulae. — The  velum  pen- 
dulum palati,  is  that  pendulous  curtain  which  we 
fee  hanging  in  the  back  part  of  the  mouth,  in  a  line 
with  the  fide  circles  of  the  throat ;  and  the  uvula  is  a 
fmall  pap,  or  point  of  nelh,  in  the  centre  of  that  cur- 
tain. The  azygos  uvulje,  or  Angle  mufcle  of  the 
uvula,  is  a  fmall  flip  of  ftraight  fibres,  which  goes  di- 
rectly down  to  the  uvula  in  the  centre  of  the  curtain. 
It  arifes  from  the  peak,  or  hackmoft  fharp  point  of  the 
palate  bones,  and  pulls  the  uvula,  or  pap  of  the  throat, 
diredly  upwards,  removing  it  out  of  the  way  of  the 
morfel  which  is  to  pafs. 

XLIX.  Levator  palati  mollis  arifes  from  the 
point  of  the  os  petrofum,  and  from  the  eustachian 

tube, 
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tube,  and  alfo  from  the  fphenoid  bone*.  Thefe  parts 
hang  over  the  roof  of  the  velum,  and  are  much  higher 
than  it ;  fo  this  mufcle  defcends  to  the  velum,  and 
fpreads  out  in  it ;  and  its  office  is  to  pull  up  the  velum, 
to  remove  it  from  being  in  the  way  of  the  morfel, 
which  is  ahout  to  pafs,  and  to  lay  the  curtain  back  at 
the  fame  time,  fo  as  to  be  a  valve  for  the  noftrils,  and 
for  the  mouth  of  the  euftachian  tube,  hindering  the 
food  or  drink  from  entering  into  thefe  paffages. 

L.  The  circumflexus  palati  f,  and  the  constric- 
tor isthmi  fauscium,  have  a  very  different  ufe. 
The  circumflexus  palati  is  named  from  its  fibres  paf- 
fing  over,  or  rather  under,  the  hook  of  the  pterygoid 
proeefs ;  the  mufcle  arifes  along  with  the  levator  palati 
(i.  e.)  from  the  fphenoid  bone  at  its  fpinous  proeefs ; 
and  from  the  beginning  of  the  euftachian  tube,  it 
runs  down  along  the  tube,  in  the  hollow  betwixt 
the  pterygoid  proceffes  ;  it  then  becomes  tendinous, 
turns  under  the  hook  of  the  internal  pterygoid  proeefs, 
and  mounts  again  to  the  fide  of  the  velum.  Now,  the 
levator  and  circumflexus  arife  from  the  fame  points ; 
Vol.  L  F  f  but 


*  From  the  euftachian  tube,  it  was  named  salpingo  staphiliku3; 
from  the  fphenoid  bone,  spheno-staphilinus  ;  rom  the  pterygoid 
proctfs,  pterygo-  staph  i  lin  us  ;  from  the  petrous  proeefs,  it  was  na- 
med petro-salpingo-staphiunus  ;  as  if  there  were  no  fcience  but 
where  there  were  hard  names,  and  as  if  the  chief  mark  of  genius  were 
enriching  the  -hardeft  names,  with  all  poflible  combinations  and  con- 
tortions of  them 

f  This  alfo  has  got  a  tolerable  affortment  of  hard  names;  as  circum- 
flexus palati,  tensor  palati,  palato-salpingus,  staphilinus 
exterjius,  spheno  s  a  lp  i ngo- stap  h  i  li  n  u  s,  musculus,  tub^e, 
viz.  eustachian^  nonus.  Fteryco-s t ap hilin us  of  Cowper,  &c. 
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but  the  levator  goes  directly  downwards  into  the  Ve- 
lum, and  fo  is  ufeful  in  lifting  it  up.  The  circumflex- 
us  goes  round  the  hook;  runs  on  it  as  on  a  pully ;  turns 
upwards  again ;  and  fo  it  pulls  down  the  palate,  and 
ftretches  it ;  and  thence  is  very  commonly  named,  the 
tensor  palati  mollis,  or  ftretcher  of  the  palate. 

LI.  The  constrictor  isthmi  'fauscium,  arile^ 
from  the  very  root  of  the  tongue  on  each  fide ;  goes 
round  to  the  middle  of  the  velum,  and  ends  near  the 
uvula This  femicirclc  forms  that  firft  arch  which 
prefents  itfelf  upon  looking  into  the  mouth. 

LII.  The  PALATO-Pi-iARYNCEusf ,  again,  forms  a  fe- 
cond  arch  behind  the  firft  ;  for  it  begins  in  the  middle 
of  the  foft  palate  ;  goes  round  the  entry  of  the  fauces, 
ends  in  the  wing  or  edge  of  the  thyroid  cartilage;  and 
as  the  firit  arched  line  (that  formed  by  the  conflriclor) 
belonged  to  the  root  of  the  tongue,  this  fecond  arch- 
ed line  belongs  to  the  pharynx-  or  gullet.  The  cir- 
cumflexus  palati  makes  the  curtain  of  the  palate  tenfe, 
and  pulls  it  downwards  :  The  conftrictor  faufcium 
helps  to  pull  down  the  curtain,  and  raifes  the  root  of 
the  tongue  to  meet  it :  The  palato-pharyngeus  farther 
contracts  the  arch  of  the  fauces,  which  is  alnioil:  fhut 
upon  the  morfel  now  ready  to  be  forced  down  into 
the  ftomach,  by  thofe  mufcles  which  comprefs  the 
pharynx  itfelf. 

The 


*  Named  glosso-staphilinus,  from  its  origin  in  the  tongue,  and 
Infcrtion  into  the  uvula. 

-J-  The  salpingo- pha r vn geus  of  Albimis,  is  no  more  than  that 
part  of  the  palato-pharyngeus  which  arifea  from  the  mouth  of  the 
cuftachian  tube. 
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The  pharynx,  which  is  the  opening  of  the  gullet, 
that  it  may  receive  freely  the  morfel  of  food,  is  ex- 
panded into  a  large  and  capacious  bag,  which  hangs 
from  the  bafis  of  the  ikull,  is  chiefly  attached  to  the 
occipital  bone,  the  pterygoid  procelfes,  and  the  back 
parts  of  either  jaw-bone.  The  cefophagus,  again,  is 
the  tube  which  conveys  the  food  down  into  the  fto- 
mach  ;  and  this  bag  of  the  pharynx  is  the  expanded 
or  trumpet-like  end  of  it;  or  it  may  be  compared  with 
the  mouth  of  a  funnel.  Towards  the  mouth,  the  pha- 
rynx is  bounded  by  the  root  of  the  tongue  and  by  the 
arches  of  the  throat ;  behind,  it  lies  flat  and  fmooth 
along  the  bodies  of  the  vertebra? ;  before,  it  is  protected, 
and  in  fome  degree  furrouuded,  by  the  great  carti-: 
lages  of  the  larynx  ;  the  horns  of  the  os  hyoides  em- 
brace its  fides,  and  it  is  covered  with  flat  mufcular 
fibres,  which,  arifing  from  the  os  hyoides  and  cartilages 
of  the  throat,  go  round  the  pharynx,  in  fair  and  regu- 
lar orders,  and  are  named  its  conflrictors,  becaufe 
they  embrace  it  clofely,  and  their  contractions  force 
down  the  food. 

LII1.  The  stylo-fharyngeus,  arifes  from  the 
root  of  the  ftyloid  procefs.  It  is  a  long,  flender,  and 
beautiful  mufcle  •  it  expands  flcfliy  upon  the  fide  of 
lhe  pharynx  ;  extends  fo  far  as  to  take  a  hold  upon 
the  edge  of  the  thyroid  cartilage  ;  it  lifts  the  pharynx 
up  to  receive  the  morfel,  and  then  ftraitens  and  com- 
prefles  the  bag,  to  puih  the  morfel  down,  and  by  its 
hold  upon  the  thyroid  cartilage  it  commands  the 
larynx  alfo,  and  the  whole  throat. 

The  pharynx  being  furrounded  by  many  irregular 
points  of  bone,  its  circular  fibres  or  conflrictors  have 

F  f  3  .  nv.u\y 


MUSCLES  OF  THE 


many  irregular  origins.  The  conftrictor  might  fairly 
enough  be  explained  as  one  mufcle,  but  the  irregular 
origins  fplit  the  fibres  of  the  mufcle,  and  give  occafion 
of  dividing  the  conftrictor  into  diftinct  parts  ;  for  one 
bundle  arifing  from  the  occipital  bone  and  os  petro- 
fum  from  the  tongue,  the  pterygoid  procefs,  and  the 
two  jaw  bones,  is  diftinguifhed  as  one  mufcle,  the  con- 
ftrictor fuperior  *.  Another  bundle  arifing  from  the 
os  hyoides,  is  named  the  conftrictor  medius  f.  A  third 
bundle,  the  lowed  of  the  three,  arifing  from  the  thy- 
roid and  cricoid  cartilages,  is  named  the  ponftrictor 
inferior  p 

LI  V.  The  constrictor  superior,  arifing  from  the 
Ijafis  of  the  (kull,  from  the  jaws,  from  the  palate,  and 
from  the  root  of  the  tongue,  furrounds  the  upper  part 
of  the  pharynx ;  and  it  is  not  one  circular  mufcle, 
but  two  mufcles  divided  in  the  middle  line  behind,  by 
a  diftinct  rapha,  feam,  or  meeting  of  the  oppofite  fibres. 

■  ■ 

LV.  The  constrictor  medius  rifes  chiefly  from 
the  round  point  in  which  the  os  hyoides  terminate-;, 
it  alfo  arifes  from  the  cartilage  of  the  os -hyoides  (i.  e.) 
where  the  horns  are  joined  to  the  body.  The  tip  of 
the  horn  being  the  raoft  prominent  point,  and  the  cen- 
tre of  this  mufcle,  it  goes  upwards  and  downwards,  fo 
as  to  have  fomething  of  a  lozenge-like  fhape  ;  it  lies 

over 


*  i'hcfe  good  opportunities  of  namea  have  not  been  difrrgaried.: 
this  mufcle  has  been  named  cephalo-pharynceus,  pterigo-t ha- 

RYNGEUS,  MVLO-PHARYNGEUS,  G  LOS  SO- F  H  ARY  N  GEU  S. 

+  This  one  is  named  k  vo-pharvngeus,  or  syndesmo-ph aryk- 
GF.us,  from  its  origin  In  the  cartilage  alfo  of  the  os  hyoides. 
4j  This,  of  co'urfc,  is  named  thyro -pharyngeus,  and  cricu- 

?HARYNGEt'S. 
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over  the  upper  conftrictor  like  a  fecond  layer  ;  its  up- 
permoft  peak  or  pointed  part  touches  the  occipital 
bone,  and  its  lower  point  is  hidden  by  the  next  muf- 
cle. 

LVI.  The  constrictor  inferior  arifes  partly  from 
the  thyroid,  and  partly  from  the  cricoid  cartilage;  and 
it  again  goes  alfo  obliquely,  fo  as  to  overlap  or  cover 
the  lower  part  of  the  conftrictor  medius.  This,  like 
the  other  two  conftrictors,  meets  its  fellow  in  a  tendi- 
nous middle  line  ;  and  fo  the  morfel  admitted  into  the 
pharynx  by  the  dilatation  of  its  arches,  is  pufhed  down 
into  the  cefophagusby  the  forces  of  thefe  conftrictores 
pharyngis,  aflifted  by  its  ftyloid  mufcles. 

LVI  I.  The  oesophagus  is  merely  the  continuation 
of  the  fame  tube.  It  lies  flat  upon  the  back- bone,  and 
it  is  covered  in  its  whole  length  by  a  mufcular  coat, 
which  is  formed,  not  like  this  of  the  pharynx,  of  cir- 
cular fibres,  but  of  fibres  running  according  to  its 
length  chiefly.  And  this  mufcle  furrounding  the 
membraneous  tube  of  the  osfophagus  like  a  (heath,  is 
named  vaginalis  gulje. 

■MUSCLES  OF  THE  TONGUE. 

The  mufcles  of  the  tongue  are  large  bundles  ef  flefh 
which  come  from  the  os  hyoides,  the  chin,  and  the: 
ftyloid  procefs.  Their  thicknefs  conftitutes  the  chief 
bulk  of  the  tongue.  Their  actions  perform  all  its 
motions,  The  mufcles,  which  I  am  now  to  defcribe, 
form  the  whole  flefh  of  the  tongue,  excepting  merely 
the  thin  membranes  which  cover  the  tongue,  and  give 
it  form,  and  conduct  its  nerves  to  the  papilla?  or  feel- 
ing points. 
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LVIII.  The  fir-ft  mufcle  of  the  tongue  is  the  stylo- 
glossi; s,  which  arifes  from  the  ftyloid  procefs,  goes 
obliquely  downwards  and  forwards  ;  it  touches  the 
tongue  a  little  before  the  angle  of  the  tongue  ;  it 
makes  part  of  the  flem  at  the  fide  of  the  tongue,  ex- 
panding into  its  fubftance  in  fomewhat  of  a  radiated 
form  ;  its  office  is  to  pull  the  tongue  backwards  int» 
the  mouth. 

LIX.  The  hyo-glossus  is  a  comprehensive  name 
for  all  thofe  mufcles  which  arife  from  the  os  hyoides, 
The  mufcles  from  the  os  hyoides  go  off  in  three  faf- 
ciculi,  and  were  once  reckoned  as  diftinct  mufcles. 
That  the  portion  which  arifes  from  the  balls  of  the  os 
hyoides,  was  called  basio-glossus  ;  that  which  arifes 
from  the  cartilaginous  joining  of  the  body  and  horn, 
was  called  chonpro  glossus  ;  and  that  which  arifes 
from  the  horn  itfelf,  was  named  cerato-glossus  ;  or 
the  terms  were  all  bundled  together  into  the  perplexed 
names  of  basio-chondro-cerato-glossus. 

The  hyo-glofius,  then,  is  all  that  mufcular  flem 
which  arifes  from  the  whole  length  of  the  os  hyoides-, 
and  which,  by  the  changing  form  of  the  bone  in  its 
balls,  cartilage,  and  horn,  has  flight  marks  of  divifion, 
but  which  lies  all  in  one  plain,  and  need  not  have 
diftinct  names. 

LX.  The  genio-glossus  arifes  from  the  rough  tu- 
bercle behind  the  fymphyfis  of  the  chin.  It  has  a  ve- 
ry narrow  or  pointed  origin  ;  it  fpreads  out  fan-like, 
as  it  goes  towards  the  tongue  ;  and  it  fpreads  with  ra- 
dii, both  forwards  and  backwards,  making  the  chief 
part  of  the  fubftance  of  the  tongue. 

LXI.  The  ungualis  is  an  irregular  bundle  of  fibres 

which 
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which  runs  according  to  the  length  of  the  tongue :  it 
lies  betwixt  the  ftylo-glofilis  and  the  genio-glofius'; 
and  as  it  is  in  the  centre,  and  unconnected  with  any 
bone,  it  is  named  lingualis,  as  arifing  in  the  tongue  it- 
felf. 

The  genio-glofli  mufcles  form  by  far  the  larger  part 
of  the  tongue,  and  lie  in  the  very  centre.  They  go 
through  the  whole  length  (i.  e.),  from  the  root  to  the 
tip  of  the  tongue  ;  and  from  the  radiated  form  of  their 
fibres,  they  perform  every  poffible  motion ;  whence 
this  was  named  by  Winflow,  muscull's  polychres- 
tus,  for  its  rays  proceed  from  one  point  or  centre, 
and  thofe  which  go  to  the  point  of  the  tongue  pull 
the  tongue  backwards  into  the  mouth  ;  thofe  which 
go  backwards,  thruft  the  tongue  out  of  the  mouth  ; 
the  middle  fibres  a&ing,  make  the  back  of  the  tongue 
hollow,  while  the  tip  and  the  root  of  the  tongue  both 
rife. 

The  hyo-glofli  mufcles  lie  on  either  fide  of  the  genio- 
hyoidaei,  and  make  up  the  fides  of  the  tongue  ;  and 
their  chief  a&ion  would  feem  to  be  this,  that  the  hyo- 
gloflus  mufcle  of  either  fide  acting,  the  edges  of  the 
tongue  would  be  pulled  downwards,  and  the  back 
rounded  ;  the  oppofite  of  which  motion  is  the  genio- 
hyoid^ acting,  by  which  the  middle  of  the  tongue  is 
made  into  a  groove  ;  the  edges  rifing,  and  the  centre 
being  depreffed.  Laftly,  The  ftylo-gloflus  is  plainly 
intended  for  drawing  the  tongue  deep  into  the  mouth, 
particularly  affecting  the  point  of  the  tongue. 
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OF  THE  MUSCLES  OF  THE  ARM, 

INCLUDING   THE  MUSCLES    OF  THE    SCAPULA,  ARM, 
FORE-ARM,  AND  HAND. 

MUSCLES  OF  THE  SCAPULA. 

The  great  peculiarity  of  the  arm  is  the  manner  of  it3 
connection  with  the  bread  ;  to  which  it  is  fixed  by  no 
ligaments,  nor  joined  to  no  bone,  but  is  at  once  both 
fixed  and  moved  by  its  ftrong  and  numerous  mufcles, 
which  are  indeed  its  only  ligaments.  Though  it  were 
perhaps  more  regular  to  defcribe  firft  the  mufcles  of 
the  trunk,  it  will  be  more  eafy  and  natural  to  de- 
fcribe firft  the  broad  mufcles  belonging  to  the  fca- 
pula,  which  cover  almoft  the  whole  trunk,  and  hide 
its  proper  mufcles,  vh.  thofe  which  move  the  ribs 
and  fpine.  For  the  mufcles  which  move  the  fcapu- 
la  lie  upon  the  trunk ;  thofe  which  move  the  arm  lie 
upon  the  fcapula  ;  thofe  which  move  the  fore-arm  lie 
upon  the  arm  ;  and  thofe  for  moving  the  hand  and  fin- 
gers lie  upon  the  fore-arm.    The  leg  requires  but  one 
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chief  motion,  viz.  backwards  and  forwards,  flexion 
and  extenfion  :  It  has  no  other  motions  than  thofe  of 
the  thigh  and  of  the  knee.  But  the  arm  requires  an 
eafy  and  circular  motion;  and  its  joints  are  multiplied ; 
for  it  has  the  wrift  turning  round  ;  it  has  the  elbow 
for  hinge-like  motions  ;  it  has  the  moulder-joint  upon 
which  the  arm  rolls  ;  and  to  affift  all  thefe,  the  fcapu- 
la,  which  is  the  centre  of  all  thefe  motions,  is  itfelf 
moveable ;  after  a  certain  point  of  elevation  all  the 
motion  in  railing  the  arm  is  performed,  not  by  the  mo- 
tions of  the  moulder-bone  upon  the  fcapula,  but  by  the 
fcapula  upon  the  trunk.  For  whenever  the  moulder- 
bone  oifes  to  the  horizontal  direction,  it  is  checked  by 
the  acromion,  which  hangs  over  it;  and  if  the  arm  is  to 
be  railed  higher  (till,  the  fcapula  mult  roll;  for  it  turns 
as  if  upon  an  axis  pafled  through  it,  and  in  turning  it 
glides  upon  thofe  mufcles,  which  are  like  acumion  be- 
twixt it  and  the  trunk. 

The  mufcles  which  move  the  fcapula  come  from 
the  bread  to  move  it  forwards ;  from  the  neck,  to 
move  it  upwards  ;  from  the  fpines  of  the  vertebrae,  to 
move  it  backwards ;  and  from  the  fide,  that  is,  from 
the  ribs,  to  move  it  downwards. 

LXII.  The  trapezius  is  named  from  its  lozenge 
form  ;  or  is  often  named  cucularis,  from  its  refem- 
bling  the  Monk's  cowl ;  hanging  back  upon  the  neck. 
It  is  one  of  the  moll  beautiful  mufcles  in  the  body ; 
and  the  two  mufcles  together  cover  all  the  fhoulder9 
and  neck,  with  a  lozenge-like  form,  with  neat  and 
Ihurp  points,  extending  from  the  tip  of  one  moulder 
to  the  tip  of  the  other,  and  from  the  nape  of  the  neck 
quite  down  to  the  loins.    It  arifes  firft  by  a  ftrong 
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tendon  from  the  molt  pointed  part  of  the  occipital 
bone,  and  along  the  tranfvcrfe  fpine  quite  to  the  maf- 
toid  procefs  ;  from  this  point  all  down  the  neck  it 
has  no  hold  of  the  vertebrae,  but  arifes  from  its  fellow 
in  a  ftrong  tendon,  which,  extending  like  a  bow-ftring 
down  the  neck,  over  the  arch  of  the  neck,  and  not 
touching  the  vertebras  till  it  comes  down  to  the  top 
of  the  back,  is  named  ligamentum  nuchje.  The 
tendon  begins  again  to  take  hold  of  the  fpines  of  the 
two  laft  vertebrae  of  the  neck,  and  arifes  from  all  the 
fpinous  proceffes  of  the  back  downwards  •>  from  this 
long  origin,  its  fibres  converge,  as  it  were,  into  one 
point,  the  tip  of  the  Ihoulder  :  it  alfo  comes  a  little 
forward  over  the  fide  of  the  neck. 

It  is  implanted  into  one-third  of  the  clavicle  neareft 
the  fhoulder  ;  into  the  tip  of  the  acromion  ;  into  the 
whole  length  of  the  fpine,  from  which  the  acromion 
rifes.  And  its  fibres,  arifing  from  along  the  neck  and 
back,  and  converging  almoft  into  a  point,  muft  have 
various  effects,  according  to  the  different  fibres  which 
act :  for  thofe  which  come  downwards  muft  raife  the 
fcapula  ;  thofe  which  come  from  the  middle  of  the 
back  muft  carry  it  directly  backwards;  thofe  which 
come  from  the  lower  part  of  the  back  muft  deprefs 
it ;  and  thofe  different  fibres  acting  in  fucceffion,  muft 
make  the  fcapula  roll.  The  trapezius  is  chiefly  a 
mufcle  of  the  fcapula,  but  it  muit  be  alfo  occafionally 
a  mufcle  of  the  head,  pulling  the  head  backwards, 
and  bending  the  neck. 

Three  other  mufcles  which  raife  the  fcapula,  or 
carry  it  backwards,  lie  lb  much  in  the  fame  plane, 
and  are  fo  little  divided  from  each  other,  that  they 
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might  almoft  be  reckoned  different  portions  of  the 
fame. 

LXIII.  Levator  scapulae,  named  alfo  levator 
proprius  angularis,  is  a  fmall  thin  flip  of  flefli, 
which  arifes  from  the  four  or  five  uppermoft:  vertebrae 
of  the  neck,  at  their  tranfverfe  procefles,  by  three  or 
four,  and  fometimes  five,  diftinct  heads.  The  heads 
join  to  form  a  thin  and  flat  flripe  of  mufcle,  about 
three  inches  in  breadth,  which  is  fixed  by  a  flat  thin 
tendon  to  the  upper  corner  of  the  fcapula,  to  pull  it 
upwards,  as  in  fhrugging  the  fhoulders ;  whence  it 
is  named  musculus  patienti^e. 

LX1V.  and  LXV.  The  rhomboid  muscle  ftretches 
flat,  neat,  and  of  a  fquare  form,  betwixt  the  fpine  and 
the  whole  line  of  the  bafe  of  the  fcapula.  One  part 
arifes  from  the  three  lower  fpinous  procefles  of  the 
neck,  and  is  implanted  into  the  bafe  of  the  fcapula  at 
its  upper  part :  then  another  portion  arifes  from  the 
fpinous  procefles  of  the  firft  four  vertebrae  of  the 
back ;  runs  exactly  in  the  fame  plane  with  the  other 
into  the  bafe  of  the  fcapula  at  its  lower  part :  the 
part  arifing  from  the  three  vertebrae  of  the  neck  is 
flightly  divided  from  that  which  arifes  from  the  four 
vertebrae  of  the  back,  though  not  diftinctly,  and  often 
not  at  all.  I  would  reckon  this  but  one  mufcle,  but 
it  has  been  commonly  diftinguilhed  into  (LX1V.) 
the  rhomboides  minor,  the  uppermoft  portion,  and 
(LXV.)  the  rhomboides  major,  the  lower  portion. 
Thefe  are  feen  after  railing  the  trapezius ;  and  the  ufes 
of  the  trapezius,  levator  fcapulae,  and  rhomboides,  are 
to  raife  the  fcapula,  or  to  carry  it  backwards.  The 
mufcles  which  move  the  fcapula  downwards  and  for- 
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wards,  viz.  the  pectoralis  minor  and  the  ferratus  ma- 
jor anticus,  lie  upon  the  fore-part  of  the  breaft. 

LXVI.    The  serratus  major  anticus  lies  upon 
the  fide  of  the  cheft  ariling  from  the  ribs  ;  and  as  the 
ribs  have  interftices  betwixt  them,  every  mufcle  ari- 
fing  from  the  ribs  arifes  by  diftinct  portions  from 
each  rib.  All  fuch  diftinct  and  pointed  flips  are  named 
digitations,  tongues,  or  ferrse,  from  their  refembling  the 
teeth  of  a  faw;  and  every  mufcle  arifing  from  the  ribs 
muft  be  a  ferrated  mufcle.  The  ferratus  major  anticus  is 
that  great  and  broad  mufcle,  the  chief  part  of  which 
lies  under  the  fcapula  \  and  nothing  of  which  is  feen 
but  the  flefhy  tongues,  by  which  it  arifes  from  the 
fides  of  the  ribs.    It  is  all  flefhy,  and  is  of  a  consider- 
able breadth  and  strength  :  it  arifes  from  all  the  true 
ribs,  except  the  firft,  and  from  three  of  the  falfe  ribs : 
its  indigitations,  of  cnurfe,  fpread  all  over  the  fide  of 
the  thorax  like  a  fan  :  its  upper  indigitations  lie  un- 
der the  pectoralis  major,  and  its  lower  indigitations 
are  mixed  with  the  beginning  of  the  abdominal  muf- 
cles :  its  middle  indigitations  are  feen  fpreading  upon 
the  fides  of  the  thorax  i  it  lies  thick  and  flefhy  under 
the  fcapula,  and  is  a  part  of  that  cufhion  on  which 
the  fcapula  glides :  its  fibres  converge  towards  a  nar- 
f  ower  infertion  ;  and  the  mufcle  ends  thick  and  flefhy 
in  the  whole  length  of  that  line  which  we  call  the 
bafis  of  the  fcapula,  and  is,  as  it  were,  folded  round 
it;  fo  that  this  mufcle,  which  comes  from  before,  is 
implanted  along  with  the  rhomboides,  which  comes 
from  behind. 

Perhaps,  in  difficult  breathing,  the  moulder  blade 
feeing  railed  and  fixed  by- its  ewn  rniifeles,  the  ferratus 

majo? 


MUSCLES  OF  THE  ARM,  &-C. 


major  may  afiift  in  heaving  up  the  ribs  :  but  its  chief 
operation  is  upon  the  fcapula  ;  for  when  the  whole 
acts,  it  pulls  the  fcapula  downwards  and  forwards: 
when  only  the  lower  portions  act,  it  pulls  the  lower 
angle  of  the  fcapula  forwards,  by  which  the  fcapu- 
la rolls^  and  the  tip  of  the  fboulder  is  raifed :  when 
the  upper  part  ads  in  conjunction  w:ith  the  little 
pectoral  mufcle,  the  tip  of  the  flioulder  is  fixed  and 
pulled  downwards  towards  the  cheft,  and  the  lower 
corner  of  the  fcapula  rolls  backwards. 

LXVII.  The-  pectoralis  minor  lies  under  the 
peetoralis  major,  clofe  upon  the  ribs  ;  and  as  it  arifes 
from  the  third,  fourth,  and  fifth  ribs,  it  alfo  is  a  ferrated 
mufcle,  and  was  named  ferratus  minor  amicus:  its  three 
digitations  are  very  thick  and  flefhy  ;  they  foon  con- 
verge fo  as  to  form  a  fmall,  but  thick  and  flefhy,  muf- 
cle, which,  terminating  in  a  point,  is  inferted  into 
the  very  apex  of  the  coracoid  procefs  :  by  pulling  the 
coracoid  proceib  forwards  and  downwards,  it  will 
roll  the  fcapula. 

LXVIII.  The  subclavian  muscle  is  another  con- 
cealed mufcle  of  the  fcapula  ;  for  the  clavicle  is  jure 
the  hinge  upon  which  the  fcapula  moves,  and  the 
fubclavian  mufcle  arifes  by  a  flat  tendon  from  the 
cartilage  of  the  fir  ft  rib  :  it  becomes  Hat  and  flefhy, 
and  lies  along  betwixt  the  clavicle  and  the  firffc  rib  ; 
it  arifes  a't  a  fingle  point  of  the  rib,  flat  and  tendinous ; 
but  it  is  inferted  into  a  great  length  of  the  clavicle, 
beginning  about  one  inch  from  the  fternum,  and  be- 
ing inferted  all  along  the  clavicle,  quite  out  to  where  it 
is  joined  to  the  acromion  procefs.  Its  chief  ufe  (fince 
the  rib  is  immoveable)  muft  furely  be  to  pull  the  cla- 
vicle, 
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vicle,  and  confequently  thefhoulder,  downwards,  and 
fo  to  fix  them. 

Many  have  affe&ed  to  find  other  mufcles  of  refpi- 
ration  than  thofe  which  dire&ly  belong  to  the  ribs. 
Among  thefe  are  reckoned  the  ferratus  major,  the 
pecloralis  minor,  &c. ;  but  there  is  much  reafon  to 
doubt  whether  any  mufcles  can  have  much  effect 
which  do  not  belong  properly  to  the  ribs :  and  it  is 
manifeft,  that  the  fubclavian  can  have  none,  fince 
the  firft  rib  is  quite  rigid,  has  fo  little  length  of  car- 
tilage that  it  cannot  bend  nor  move. 

The  fcapula  is  thus  moved  in  every  pofiible  direc- 
tion; upwards,  by  the  levator  and  the  trapezius;  back- 
wards, by  the  rhomboides,  affifted  by  other  orders  of 
the  trapezius ;  downwards  and  backwards,  by  the 
lowed  order  of  fibres  in  the  trapezius ;  downwards 
and  forwards,  by  the  ferratus  major  anticus  ;  direclly 
downwards,  by  the  ferratus,  balanced  by  the  trapezius, 
and  afiifted  by  the  fubclavius ;  and  direclly  forwards, 
by  the  pecloralis  minor. 

MUSCLES  OF  THE  ARM, 

VIZ.  THOSE  MOVING  THE  OS  HUMERI,  OR  ARM  BONE. 

LXIX.  The  pectoralis  major  is  a  large  thick 
and  flefhy  mufcle  which  covers  all  the  breaft.  It  arifes 
from  two-thirds  of  the  clavicle  next  the  fternum  ; 
from  all  the  edges  of  the  fternum ;  the  cartilaginous 
endings  of  the  fifth  and  fixth  ribs.  Where  it  arifes 
from  the  fternum,  it  is  tendinous,  and  the  fibres  from 
the  oppofite  mufcles  crofs  and  mix,  fo  as  to  make 
a  fort  of  fafcia  covering  the  bone.  It  is  flefhy  where 
it  arifes  from  the  ribs,  and  there  it  mixes  with  the 
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external  abdominal  mufcle.  The  fibres  approach 
each  other  till  they  form  a  flat  tendon  about  an  inch 
in  breadth  ;  and  as  the  fibres  approach  each  other, 
they  crofs  in  fuch  a  way,  that  the  lower  edge  of  the 
mufcle  forms  the  upper  edge  of  the  tendon,  which  is 
iTt ill  flat,  but  twilled:  its  implantation  is  into  the  edge, 
if  I  may  call  it  fo,  of  the  groove  or  rut  which  is  in 
the  fhoulder  bone  for  receiving  the  biceps  tendon. 
That  part  which  arifes  from  the  clavicle  is  a  little  fe- 
parated  from  that  which  arifes  from  the  fternum ;  a 
fatty  line  makes  the  diftinction  ;  and  they  are  fome- 
times  defcribed  as  two  parts :  it  is  thofe  two  bundles 
chiefly  which  crofs  each  other  to  make  the  plaited 
appearance.  The  peftoralis,  among  others,  has  been 
made  a  mufcle  of  refpiration  *. 

LXX.  The  latissimus  dorsi  is  the  broadeft,  not 
only  of  the  back,  but  perhaps  of  the  whole  body. 
It  is  a  beautiful  mufcle,  covering  all  the  lower  part  of 
the  back  and  loins,  and  reaching  to  the  arm,  to  be 
the  antagonift  to  the  pectoral  mufcle.  It  arifes  by  a 
broad,  flat,  and  gliftening  tendon,  which  covers  all  the 
loins,  and  which  is  in  fome  degree  the  root  of  other 
mufcles,  efpecially  of  the  longiffimus  dorfi.  This  broad 
filvery  tendon,  begins  exa&ly  in  the  middle  of  the 
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*  Haller  tells  us,  that  when,  at  any  time,  he  had  rheumatifm  in 
this  mufcle,  his  breathing  was  checked  ;  and  when  he  had  difficult 
breathing,  he  found  great  relief  by  fixing  the  hands,  railing  the 
Ihouldcrs,  and  a&ing  with  the  peftoral  mufcles.  It  feems  confirmed 
by  thefefafts,  that  afthmatics  take  this  pofture ;  women  in  labour 
fix  their  arms,  by  relling  upon  the  arms  of  their  chair;  thofe  who 
play  on  wind-iaftrumenu  raife  the  fhouldcns  in  (training,  Sec 
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back ;  it  arifes  from  the  lower  vertebrae  of  the  loins, 
from  the  fpines  and  knobs  of  the  back  of  the  facrum, 
and  from  the  back  part  of  the  circle  of  the  os  ilium  : 
this  laft  is  the  only  part  that  is  iieihy.  The  flat  ten- 
don gradually  paffes  into  a  flat  and  regular  mufcle, 
which  wraps  round  the  fide  of  the  body;  and  as  it  lies 
over  the  corner  of  the  fcapula,  it  receives  a  fmall  flefhy 
bundle  from  if ;  and  as  it  paffes  over  the  lower  ribs, 
it  has  fome  tendinous  flips  fent  into  it,  by  which  it  is 
attached  to  the  ribs.  Its  fibres  converge :  for  the  lower 
ones  .afcend  ;  the  upper  ones  go  directly  acrofs.  And 
thefe  different  orders,  not  only  meet  to  form  its  flat 
tendon,  but  they  crofs  each  other,  like  thofe  of  the 
pectoral  mufcle.  Here  alfo  the  tendon  is  twilled,  and 
the  upper  edge  of  the  mufcle  forms  the  lower  edge  of 
the  flat  tendon  ;  which,  palling  into  the  axilla,  turns 
under  the  arm-bone,  and  is  implanted  into  it,  on  the 
inner  edge  of  the  bicipital  groove.  So  the  tendons  of 
the  pectoralis  and  latiffimus  meet  each  other  they 
in  fa6t  join  face  to  face,  as  if  the  one  tendon  ended 
diredily  in  the  other  ;  and  both  united  make  a  fort  of 
lining  for  the  groove,  or  a  tendinous  flieath  for  the 
long  tendon  of  the  biceps  to  run  in. 

Thefe  two  mufcles  form  the  axilla  or  arm-pit ; 
and  although  each  has  its  peculiar  offices,  their  chief 
operation  is  when  they  coincide  in  one  action  ;  and 
that  action  is  exceedingly  powerful,  both  by  the  great 
ftrength  of  either  mufcle,  and  by  their  being  implant- 
ed into  the  arm-bone  four  inches  below  the  head. 
The  pectoralis  major  is  for  pulling  the  arm  forwards, 
as  in  laying  the  arms  acrofs  the  breaft,  or  in  carrying 
loads  in  the  arms ;  and  it  forms  the  bprder  of  the 
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axilla  before.  The  latiffimus  dorfi  has  a  wider  range: 
when  the  arm  is  railed,  it  brings  it  downwards,  as  in 
ftriking  with  a  hammer ;  or  downwards  and  back- 
wards, as  in  ftriking  with  the  elbow  ;  or  in  rolling 
the  arm  inwards  and  backwards,  as  in  turning  the 
palm  of  the  hand  behind  the  back  ;  whence  it  has  the 
obfcene  name  of  musculus  scalptorani,  or  tersor 
an i  ;  and  it  forms  the  back  edge  of  the  axilla.  The 
edges  of  thefe  two  mufcles  receive  the  preflure  of 
crutches,  and  defend  the  veftels  and  nerves :  when 
both  mufcles  act,  the  arm  is  prelfed  directly  down- 
wards, as  in  riling  from  our  feat,  or  in  holding  a 
bundle  under  the  arm ;  or  when  the  arm  is  fixed, 
thefe  mufcles  raife  the  body,  as  in  the  example  juft; 
mentioned  of  rifing  from  our  feat,  or  in  walking  with 
a  fliort  ftick,  or  in  railing  ourfelves  by  our  hands  over 
a  high  beam. 

LXXI.  The  deltoides  is  the  firft  of  thofe  muf- 
cles which  arife  from  the  fcapula  to  be  inferted  into 
the  fhoulder-bone.  It  is  named  deltoid  mufcle,  from 
its  refembling  the  letter  a  of  the  Greeks  ;  it  is  thick 
and  rlelhy,  and  covers  the  top  of  the  Ihoulder,  filling 
up  the  fpace  betwixt  the  acromion  procefs  and  tho 
fhoulder-bone.  It  arifes  from  all  that  part  of  the  cla- 
vicle which  is  not  occupied  by  the  pectoralis  mufcle, 
and  is  feparated  from  it  only  by  a  fatty  line  :  it  arifes 
again  in  another  bundle,  from  the  point  of  the  acro- 
mion procefs ;  and  this  middle  bunule  is  alfo  infulated 
by  a  fatty  line  on  either  fide  of  it :  the  third  bundle 
arifes  from  the  fpine  of  the  fcapula,  behind  the  acro- 
mion procefs.  And  thus  the  mufcle  has  three  conver- 
ging heads,  viz.  a  head  from  the  outer  end  of  the  cla- 

Vol.  I.  Hh      .  vide; 


-42  MUSCLES  OF  THE  ARM,  &C. 

vicle;  a  head  from  the  acromion  or  tip  of  the  mould- 
er; a  head  from  the  ridge  of  the  fpine  ;  each  divided 
from  the  other  by  a  fatty  line*.  Thefe  heads  or 
bundles  of  fibres,  meeting  about  one-third  down  the 
humerus,  form  a  Ihort,  flat,  and  ftrong  tendon,  which 
grafps  or'almoft  furrounds  the  moulder-bone. 

Thefe  three  diflinct  heads  mull  be  obferved  in 
fpeaking  of  the  ufe  of  the  mufcle  ;  for  though  the 
chief  ufe  of  the  mufcle  be  to  raife  the  arm,  this  is 
not  the  ufe  of  it  in  all  circumftances.  For  the  outer 
and  inner  heads,  lying  by  the  fide  of  the  Ihoulder- 
bone,  and  below  the  joint,  do,  when  the  arm  is  lying 
flat  by  the  fide,  aflift  the  pectoral  and  latiflimus  doru* 
rnufcles  in  drawing  it  clofe  to  the  fide  ;  but  when  the 
middle  bundle  raifes  the  arm,  in  proportion  as  it  raifes 
the  arm  it  lofes  of  its  power ;  and  in  proportion  as  it 
lofes  of  its  power,  the  fide  portions,  having  come 
into  a  new  direction,  begin  to  help :  Nay,  when  the 
arm  is  raifed  to  a  certain  point,  more  power  ftill  is  re- 
quired, and  the  clavicular  part  of  the  pectoral  mufcle 
alfo  comes  to  affift.  It  is  in  this  fucceffion  that  the 
feveral  bundles  of  fibres  act ;  for  if  they  began  all  at 
once  to  act,  the  arm  fliould  rather  be  bound  down  by 
the  lateral  portions  than  raifed  by  the  middle  one. 

LXXII.  Coraco  brachial  is. — The  coraco  bra- 
chialis,  fo  named  from  its  origin  and  infertion,  is  a 
long  and  rather  {lender  mufcle. 

It  arifes  from  the  coracoid  procefs  of  the  fcapula, 
along  with  the  fhort  head  of  the  biceps  mufcle  ;  and 
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it  is  clofely  connected  with  this  head  almofl  in  its 
whole  length  :  it  is  fmall  at  its  beginning ;  it  grows 
gradually  thicker  as  it  defcends ;  it  is  all  flelhy,  and 
is  inferted  by  a  very  fliort  tendon  into  the  os  humeri, 
nearly  about  its  middle,  betwixt  the  brachialis  and 
the  third  head  of  the  triceps.  It  is  perforated  by  the 
mufculo-cutaneous  nerve.  This  was  obferved  by 
CafTerius,  an  Italian  anatomift  ;  and  the  mufcle  is  often 
named  musculus  perforatus  casserii. 

Its  action  is  very  fimple,  to  raife  the  arm  obliquely 
forwards  and  upwards*,  and  confequently  to  give  a  de- 
gree of  rotation.  It  will  alfo  have  a  chief  effect  in 
pulling  the  arm  towards  the  fide. 

LXXIII.  The  supra  spinatus,  is  fo  named  from  its 
occupying  the  hollow  of  the  fcapula  above  the  fpine. 

It  arifes  from  the  back  of  the  fcapula,  from  the 
fpine,  and  from  the  edge  or  cofla  ;  it  is  exceedingly 
thick  and  flefhy,  filling  up  all  the  hollow ;  and  it  is 
firmly  inclofed  in  this  triangular  hollow  by  a  flrong 
tendinous  expanlion,  which  paffes  from  the  edge  of 
the  fcapula  to  the  ridge  of  the  fpine.  It  is  confequently 
a  mufcle  of  a  triangular  figure,  thick  and  flrong  ;  it 
panes  under  the  acromion,  and  degenerates  into  a  ten- 
don there  ;  and  going  uader  the  acromion,  as  under 
an  arch,  and  over  the  ball  of  the  humerus,  it  adheres 
to  the  capfule  of  the  fhoulder-joint,  and  is  at  laft  im- 
planted by  a  broad  flrong  tendon  into  the  great  tube- 
rofity  on  the  head  of  the  bone. 

It  is  evidently  defigned  for  raifing  the  humerus 
diredly. upwards ;  and  by  its  attachment  to  the  capfule, 
the  capfule  is  drawn  up  when  the  arm  is  raifed  ;  fo  that, 
though  lax,  it  cannot  be  catched  in  the  joint.  It. 
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performs  exactly  the  fame  motion  with  the  middle 
part  of  the  deltoides,  lies  in  the  fame  dire&ion 
with  it,  and  alhfts  it. 

LXXIV.  Infra  spinatus,  is  like  the  former,  in 
all  refpecls,  of  the  fame  ufe,  and  affifts  it. 

This  alfo  is  of  a  triangular  Ihape,  and  is  fully  one 
half  larger  than  the  fupra  fpinatus ;  and  as  the  fupra 
fpinatus  arifes  from  all  the  triangular  cavity  above 
the  fpine,  this  arifes  from  all  the  triangular  cavity 
below  it. 

It  arifes  flefhy  from  all  the  back  of  the  fcapula  be- 
low the  fpine  itfelf,  and  from  all  the  bafe  of  the  fca- 
pula below  the  beginning  of  the  fpine,  and  alfo  from 
the  lower  margin  of  the  fcapula.  It  is  very  thick  and 
ftrong,  filling  up  the  triangular  cavity  entirely  ;  and  it 
is  clofed  in  like  the  former  by  a  ftrong  tendinous  ex- 
panfion  ;  it  begins  to  grow  tendinous  about  its  middle, 
but  it  continues  alfo  fleihy  till  it  pafles  over  the  fock- 
et  of  the  moulder-joint.  It  alfo  is  connected  with  the 
capfular  ligament ;  is  inferted  into  the  fame  tuberofity 
with  the  former ;  and  has  exadly  the  fame  ufes,  viz. 
preventing  the.  capfule  from  being  catched  in  the  joint, 
and  railing  the  arm  upwards,  and  inclining  it  a  little 
outwards  by  a  flight  degree  of  rotation.  And  I  do 
believe  that  one  great  ufe  of  thefe  two  mufcles  is, 
when  the  arm  is  much  extended  backwards,  to  pre- 
vent the  head  of  the  humerus  from  flatting  out  of  its 
fuperficial  focket. 

LXXV.  The  teres  minor  is  a  third  mufcle  which 
co-operates  with  thefe.  This  and- another  are  named 
teres  from  their  appearance,  not  from  their  mape;  for 
they  feem  round  when  fuperficially  dhTecled,  becaufe 
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then  their  edges  only  are  feen  ;  but  when  fully  dilTec- 
ted  from  the  other  mufcles,  they  are  quite  flat.  The 
teres  minor  is  a  long,  fmall,  flefhy  mufcle  ;  it  arifes 
from  the  angle,  and  all  the  lower  edge  of  the  fcapu- 
la :  it  is  like  the  infra  fpinatus  ;  it  becomes  early- 
tendinous,  but  the  tendon  is  accompanied  with 
flefhy  fibres  from  below  ;  its  flat  tendon,  in  palling 
over  the  joint,  is  attached  to  the  capfule,  and  is  finally 
inferted  into  the  great  tuberofity  of  the  fhoulder-bone, 
fo  that  it  muft  have  exactly  the  fame  ufes  as  the  two 
former  mufcles.  It  is"  feparated  from  the  infra  fpina- 
tus by  that  tendinous  expanfion  with  which  the  lat- 
ter is  covered  ;  it  looks  like  a  part  of  the  fame  muf- 
cle in  its  origin,  where  it  lies  upon  the  fcapula ;  but 
is  very  diftinct  in  its  tendon.  The  fupra  fpinatus,  in- 
fra fpinatus,  and  teres  minor,  raife  the  arm. 

LXXVI.  The  teres  major,  is  in  fhape  like  the 
former,  lies  lower  upon  the  edge  of  the  fcapula  than 
the  teres  minor,  and  is  thicker  and  longer  than  it. 

It  arifes  chiefly  from  the  angle  of  the  fcapula;  part- 
ly from  the  lower  edge  of  the  fcapula  at  its  back  part; 
it  is  connected  with  the  teres  minor  and  infra 
spinatus.  It  is  a  large,  thick,  and  flat  mufcLe,  and 
forms  a  flat  ftrong  tendon,  which  pafles  under  the 
long  head  of  the  triceps.  It  pafles  under  the  os  humeri ; 
turns  round  it,  and  is  inferted  into  the  ridge,  on  the 
inner  fide  of  the  groove,  and  gives  ftnne  tendinous 
fibres  to  line  the  groove.  In  fhort,  it  accompanies  the 
tendon  of  the  latifiimus  dorfi,  is  inferted  along  with 
it,  and  may  be  confidered  as  the  congener  of  the  la- 
tifiimus dorfi  ;  and  the  two  tendons  are  inclofed  in  one 
common  o*pfule  or  Iheath  of  cellular  fubftance. 
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Its  ufe,  then,  is  evidently  to  draw  the  humerus 
downwards  and  backwards,  and  to  perform  the  fame 
rotation  of  the  arms  which  the  latiflimus  dorfi  does. 

LXXVII.  The  subscapulars  lines  all  the  con- 
cavity of  the  fcapula  like  a  cufhion.  It  is  like  the 
furface  of  the  fcapula  on  which  it  lies,  of  a  triangular 
Ihape ;  and  from  the  convergence  of  all  the  fibres,  it 
is  completely  radiated  or  fan-like  ;  it  is  very  flefhy, 
thick,  and  ftrong.  The  radii  are  each  minutely  de- 
fcribed  by  Albinus ;  but  Sabbattier  fays,  with  good 
fenfe,  that  he  cannot  diftinguifh  them  fo  as  to  defcribe 
them  accurately  ;  and  he  might  have  added,  that  there 
was  not  the  fhadow  of  a  motive  for  wafting  time  in 
fo  trivial  an  employment  as  counting  the  bundles. 

It  arifes  from  the  two  edges,  the  bafe,  and  all  the 
internal  furface  of  the  fcapula.  And  indeed  it  is  to 
favour  this  origin  that  the  inner  furface  of  the  fcapula 
is  full  of  little  riiings  and  hollows,  to  every  one  of  which 
the  mufcle  adheres  clofely.  Juft  under  the  coracoid 
procefs  is  the  only  part  from  whence  it  does  not  arife. 
That  little  fpace  is  filled  up  with  cellular  fubftance. 

Its  alternately  tendinous  and  flefliy  fibres  are  fo 
rooted  in  the  fcapula,  and  fo  attached  to  its  rifings  and 
deprefiions,  that  it  is  difficultly  cleaned  away  from  the 
bone. 

The  tendon  and  upper  edge  of  the  mufcle  is  almoft 
continuous  with  the  fuprafpinatus:  but  from  the  man- 
ner of  its  infertion,  its  effect  is  very  oppofite  from  that 
of  the  fupra  fpinatus;  for  it  goes  round  the  os  humeri 
to  its  infertion,  and  it  is  fixed  to  the  lefTer  tuberofity ; 
therefore  it  both  pulls  the  arm  backwards  and  down- 
wards* and  performs  the^  rotation  like  the  teres  major 
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obferve  in  what  fucceffion  thofe  mufcles  muft  act,  to 
defcribe  the  circular  and  rotatory  motions  of  the  arm. 

Joints  are  more  ftrengthened  by  the  origin  and  in- 
fertion  of  mufcles  around  them,  than  by  elaftic  liga- 
ments: for  thefe  yield  or  tear ;  whereas  the  mufcles,  ha- 
ving a  living  power,  read  againft  any  feparating  force ; 
they  contract,  or,  in  other  words,  they  are  ftrong  in 
proportion  to  the  violence  that  the  joint  fuffers.  Thus, 
in  the  moulder,  the  capfule  is  fo  lax,  that  there  is  a 
mechanical  contrivance  to  prevent  its  being  checked 
in  the  joint;  and  it  is  moreover  fo  weak,  that,  inde- 
pendent of  its  yielding  eafily,  it  is  alfo  very  eafily  torn ; 
but  thefe  mufcles  furround  the  joint  fo  fairly,  that 
their  ftrength  and  their  tendinous  infertions  into  the 
head  of  the  bone  are  more  than  a  compenfation  for 
the  loofenefs  of  its  capfular  ligament.  Were  not  the 
mufcles  thus  clofely  attached,  the  moulders  would  be 
very  often  difplaced,  the  glenoid  cavity  is  fo  fuper- 
ficial,  and  the  burfa  fo  lax  :  and  furely  it  is  for  fome 
fuch  purpofe  that  the  mufcles  are  planted  fo  clofely 
round  the  head  of  the  bone ;  for  when  they  are  im- 
planted at  a  diftance  from  the  centre,  as  one  mufcle, 
the  deltoid,  is,  or  as  the  biceps  and  triceps  of  the  arm, 
or  as  the  hamftrings,  or  tendo  Achillisare,  the  power 
is  much  increafed.  Here,  in  the  humerus,  power  is 
facrificed  to  the  firmnefs  of  the  joint,  and  they  are  all 
implanted  clofely  round  the  head  of  the  bone. 

The  joint  is  in  a  manner  formed  by  thefe  mufcles ;  for 
thefuprafpinatus,  infra  fpinatus,  teres  major  and  minor, 
and  the  fubfcapularis,  furround  the  joint  very  clofely; 
cover  the  joint  with  their  flat  tendons ;  and  fo  thicken 
the  capfule,  and  incrcafe  its  ftrength. 
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The  mufcles  of  the  fore-arm  are  only  four;  the  bi- 
ceps and  braciiialis  for  bending,  and  the  triceps 
and  anconeus  for  extending. 

LXXV1II.  Biceps  brachii  flexor  is  univerfally 
named  biceps,  from  its  having  two  very  diftincl 
heads.  It  is  an  exceedingly  thick  and  rtrong  mufcle ; 
for  when  it  contracts,  we  feel  it  almoft  like  a  hard 
firm  ball  upon  the  fore  part  of  the  arm;  and  at  the 
upper  and  molt  confpicuous  part  of  this  ball  is  the 
union  of  the  two  heads. 

The  larger  and  thicker  head  arifes  from  the  cora- 
coid  procefs,  by  a  tendon  which  extends  three  inches 
along  the  fore  part  of  the  mulcle,  in  the  form  of  an 
aponeurofis ;  but  at  the  back  part  the  tendon  is  Ihort, 
and  the  mufcle  is  flefliy,  and  is  attached  there  to  the 
flefliy  belly  of  the  coraco-brachialis. 

The  fecond,  or  long  head,  arifes  from  the  edge  of 
the  glenoid  cavity,  at  its  upper  part;  it  is  exceeding- 
ly fmall  and  tendinous,  and  this  long  tendon  runs  down 
in  its  proper  cavity,  till,  about  one-third  down  the 
arm,  the  two  heads  meet.  And  though  below  that 
it  is  but  one  flefliy  belly,  yet  there,  as  in  other  mufcles, 
the  common  divilion  betwixt  its  two  origins  may  be 
ftill  oblerved. 

It  is  earlier  tendinous  at  the  fore  part  and  outer 
fide  ;  the  tendon  there  fends  off  that  aponeurotic  ex- 
pansion which  covers  all  the  fore- arm  below,  and  en- 
clofes  its  mufcles  as  in  a  flieath.  The  tendon,  at  firft 
flat  and  large,  becomes  gradually  fmaller  and  rounder  ; 
it  turns  a  little  in  its  defcent,  fo  as  to  lay  one  flat  edge 
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to  the  radius,  and  another  to  the  ulna  ;  and  it  is  at  laft 
implanted  into  that  round  tubercle  which  is  on  the 
fore  part  of  the  radius,  a  little  below  its  neck. 

The  great  ufe  of  the  biceps  is  to  bend  the  fore- arm ; 
which  it  does  with  great  ftrength.  But  as  it  is  in- 
ferted  into  the  tubercle  of  the  radius,  when  the  arm 
and  hand  are  turned  downwards,  the  biceps,  by  act- 
ing, will  pull  them  upwards,  i.  e.  it  will  affift  the 
fnpinators.  Since  both  its  heads  are  from  the  fcapula, 
it  will  alfo  occafionally  move  the  humerus,  as  well  as 
the  fore-arm. 

LXXIX.  The  brachialis  internus  lies  imme- 
diately under  the  biceps,  and  is  a  very  ftrong  flefhy 
mufcle  for  affifting  the  biceps  in  bending  the  arm.  It 
is  called  brachialis  from  its  origin  in  the  fore-arm ; 
and  internus  from  its  being  within  the  biceps,  or 
rather  from  its  being  on  the  inner  fide  of  the  arm. 

It  arifes  from  two-thirds  of  the  os  humeri  at  its  fore 
part,  by  a  fort  of  forked  head  ;  for  it  comes  down 
from  each  fide  of  the  deltoid.  Id  continues  its  at- 
tachment all  the  way  down  the  fore  part  of  the  hume- 
rus to  within  an  inch  of  the  joint.  It  is  very  thick, 
flefhy,  and  ftrong ;  it  is  tendinous  for  about  two  inches 
in  its  fore  part ;  and  is  inferted  by  a  flat  ftrong  tendon 
into  the  coronoid  procefs  of  the  ulna. 

Other  ufes  are  afcribed  to  it,  as  the  lifting  up  the 
capfule  to  prevent  its  being  pinched  ;  but  the  chief 
'life  of  it  is  to  bend  the  fore-arm.    In  a  ftrong  man,  it 
is  exceedingly  thick,  and  its  edge  projects  from  under 
the  edge  of  the  biceps,  and  is  feen  in  the  lateral  view. 

LXXX.  Triceps  extensor. — Upon  the  back  part 
of  the  arm  three  mufcles  are  defcribed :  the  extenfor 
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Iongus,  the  extenfor  brevis,  and  the  brachialis  exter- 
nus ;  but  it  is,  in  fact,  one  three-headed  mufcle. 

The  longeft  head  of  this  mufcle  is  in  the  middle.  It 
arifes  by  a  flat  tendon  of  one  inch  in  thicknefs,  from 
the  edge  of  the  fcapula  under  the  neck,  and  a  little 
way  from  the  origin  of  the  long  head  of  the  biceps  ; 
and  it  is  under  this  head  that  the  tendon  of  the  teres 
major  pafles  to  its  infertion. 

The  fecond  head  is  on  the  outride  of  the  arm,  next 
in  length  to  this.  It  arifes  from  the  arm-bone  under 
the  great  tuber,  and  juft  below  the  infertion  of  the  te- 
res minor.  Thefe  two  meet  about  the  middle  of  the 
humerus. 

The  third,  or  internal  head,  is  the  morteft  of  all.  It 
begins  at  the  inner  fide  of  the  humerus,  juft  under  the 
infertion  of  the  teres  major  ;  and  it  arifes  from  the  in- 
ner part  of  the  humerus,  all  the  way  down,  and  joins 
juft  where  the  fecond  head  joins  (i.  e.  about  the  mid- 
dle). All  thefe  heads  ftill  continue  adhering  to  the 
humerus  (as  the  brachialis  does  on  the  fore  fide),  quite 
down  to  within  an  inch  of  the  joint;  and  then  a  ftrong 
thick  tendon  is  formed,  by  which  it  is  implanted 
ftrongly  in  the  projecting  heel  of  the  ulna,  named  ole- 
cranon ;  by  which  projection  it  has  great  power,  and 
the  power  is  increafed  by  an  increafed  length  in  dog?, 
and  other  animals  which  run  or  bound. 

The  whole  forms  a  very  thick  and  powerful  mufcle, 
which  covers  and  embraces  all  the  back  part  of  the 
arm  ;  and  its  ufe  is  too  fimple  to  admit  of  any  farther 
explanation,  than  juft  to  fay  that  it  extends  the  hinge- 
joint  of  the  elbow  with  great  power  ;  and  that  by  its 
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long  head  it  may  afiift  alfo  to  bend  the  moulder  out- 
wards and  backwards. 

JBefides  bones,  there  is  alfo  another  fource  of  attach- 
ment for  mufcles,  that  is,  the  tendinous  expanfions : 
for  the  expanfions,  which  go  on  the  furface  like 
meaths,  alfo  dive  betwixt  the  mufcles,  and  form  fepta 
or  partitions,  from  which  their  fibres  arife. 

One  tendinous  expanfion  begins  from  the  clavicle 
and  acromion  procefs,  or  rather  comes  down  from  the 
neck :  it  is  then  ftrengthened  by  the  tendon  of  the 
deltoid  mufcle  ;  it  defcends,  covering  all  the  arm  ;  and 
before  it  goes  down  over  the  fore-arm,  it  is  again  re- 
inforced chiefly  by  the  biceps,  but  alfo  by  the  tendon 
of  the  extenfor  triceps.  One  remarkable  procefs  or 
partition  of  this  general  fafcia  is  fent  in  from  the  Iheath 
to  be  fixed  to  the  outfide  of  the  humerus,  all  the  way 
down  to  the  ridge  of  the  outer  condyle.  Another 
partition  goes  down,  in  like  manner,  to  the  inner  con- 
dyle, along  the  ridge  which  leads  to  it ;  then  the  faf- 
cia, taking  a  firm  hold  on  the  condyles,  is  greatly 
ftrengthened  about  the  elbow,  and  goes  over  the  fore- 
arm, inclofing  its  mufcles  in  a  very  firm  and  clofe 
iheath  ;  and  it  fends  partitions  down  among  the  feve- 
ral  layers  of  mufcles  in  the  fore-arm,  which  gives  each 
of  them  a  firm  hold. 

LXXXI.  The  anconeus  is  a  fmall  triangular  muf- 
cle, placed  on  the  back  part  of  the  elbow.  It  arifes  from 
the  ridge  and  from  the  external  condyle  of  the  hume- 
rus, by  a  thick,  flrong,  and  fhort  tendon.  From  this 
it  becomes  flefhy ;  and  after  running  about  three  inch- 
es obliquely  backwards,  it  is  inferted  by  its  oblique 
flefhy  fibres  into  the  back  part  or  ridge  of  the  ulna. 

It 
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It  is  manifeftly  defigned  for  the  extenfion  of  the 
fore- arm,  and  has  only  that  one  fimple  action. 

MUSCLES  OF  THE  RADIUS,  CARPUS,  AND  FINGERS. 

The  whole  fore-arm  is  covered  with  a  mafs  of  muf- 
cles  of  great  ftrength,  and  fo  numerous  and  intricate, 
with  a  catalogue  of  names  fo  difficult,  and  fo  diftract- 
ing,  that  they  fliould  be  arranged  and  clafied  with 
much  care,  explaining  to  the  ftudent  the  reafon  and 
value  of  their  names,  and  the  place  and  effect  of  each 
clafs. 

The  fore-arm  is  covered  with  a  fafcia  or  ftrong  ten- 
dinous web,  which,  like  that  which  covers  the  tempo- 
ral mufcle,  gives  both  origin  and  ftrength  to  the  muf- 
cles  which  lie  under  it ;  which  divides  the  feveral  lay- 
ers one  from  another;  and  helps  them  in  their  ftrong 
actions,  with  that  kind  of  fupport  which  workmen  feel 
in  binding  their  arms  with  thongs.  This  fafcia  is  faid 
to  proceed  from  the  fmall  tendon  of  the  biceps  mufcle, 
though  that  were  but  a  {lender  origin  for  fo  great  a 
web  of  tendon,  which  not  only  covers  the  furface  of 
the  mufcles  but  enters  among  their  layers.  This  fafcia 
really  begins  in  the  fhoulder,  and  has  an  addition  and 
an  increafe  of  ftrength  from  every  point  of  bone  ;  it 
is  affifted  by  each  tendon,  becaufe  the  tendons  and 
fafcia  are  of  one  nature  over  all  the  body,  and  its  con- 
nection with  the  tendon  of  the  biceps  is  quite  of  ano- 
ther kind  from  that  which  has  been  fuppofed.  I  would 
not  allow  that  the  biceps  tendon  expands  into  the 
fafcia,  but  rather  that  the  web  receives  the  biceps 
tendon,  which  is  implanted  into  it ;  and  for  this  wife 
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purpofe,  that  when  the  fore-arm  is  to  ftrike,  or  the 
hand  to  grafp,  the  biceps  firft  moves,  and  by  making 
the  fafcia  tenfe,  prepares  the  fore- arm  for  thofe  vio- 
lent actions  which  are  to  enfue.  Thus,  it  may  be 
defined^a  web  of  thin  but  ftrong  tendon,  which  covers 
all  the  mufcles  of  the  fore-arm  ;  makes  the  furface 
before  dhTection  firm  and  fmooth ;  fends  down  par- 
titions, which  are  fixed  into  the  ridges  of  the  radius 
and  ulna,  enabling  thofe  bones  to  give  a  broader  origin 
to  the  mufcles,  eftablifhing  a  ftrong  connedtion  among 
the  feveral  layers,  and  making  the  dhTection  always 
difficult,  and  never  fair  nor  clean. 

The  motions  to  be  performed  by  the  mufcles  which 
lie  upon  the  fore-arm  are  thefe  three ;  to  roll  the  hand  j 
to  bend  the  wrift  ;  to  bend  the  fingers. 

i.  The  turning  of  the  hand,  which  is  performed  by 
rolling  the  radius  on  the  ulna,  is  named  pronation  and 
fupination.  When  we  turn  the  palm  down,  it  is  faid  to 
be  prone ;  when  we  turn  the  palm  upwards,  it  is  fu- 
pine.  This  is  pronation  and  fupination.  The  muf- 
cles which  perform  thefe  motions  are  the  pronators 
and  the  supinators  ;  and  the  motion  itfelf  is  belt  ex- 
emplified in  the  turning  of  a  key  in  a  lock,  or  in  the 
guards  of  fencing,  which  are  formed  by  a  continual 
play  of  the  radius  upon  the  ulna,  carrying  the  wrift 
round  in  circles. 

i.  The  wrift  is  called  the  carpus,  and  therefore  thofe 
mufcles  which  ferve  for  bending  or  extending  the 
wrift  are  the  flexors  and  extensors  of  the  carpus. 

3.  The  bending  and  extending  of  the  fingers  can- 
not be  miftaken  ;  and  therefore  the  flexors  and  exten- 
fors  of  the  fingers  need  not  be  explained. 


MUSCLES  OF  THE  ARM,  255 

Thefe  mufcles  are  denominated  from  their  ufes  chief- 
ly ;  but  if  two  mufcles  perform  one  motion,  they  may 
be  diftinguifhed  by  fome  accident  of  their  fituation  or 
form.  And  thus,  if  there  be  two  benders  of  the  fin- 
gers, one  above  the  other,  they  are  named  flexor  sub- 
limis,  and  flexor  profundus,  i.  e.  the  deep  and  the 
fuperhcial  flexors.  If  there  be  two  flexors  of  the  carpus, 
one  is  named  flexor  radialis  carpi,  by  its  running 
along  the  radius ;  the  other  flexor  ulnaris  carpi, 
from  palling  along  in  the  courfe  of  the  ulna.*  And  if 
there  be  two  pronators,  one  may  be  diftinguifhed  as 
the  pronator  teres,  from  its  round  fhape,  the  other 
as  the  pronator  qjjadratus,  from  its  fquare  form. 
And  this,  I  truft,  will  ferve  as  a  key  to  what  is  found 
to  be  a  fource  of  inextricable  confufion. 

It  will  be  eafy  to  make  the  origins  and  infertions  of 
thefe  mufcles  ftill  more  fimple  than  their  names  ;  for 
all  the  mufcles  arife  from  two  points,  and  have  but 
two  ufes.  This  afTertion  fhall  be  afterwards  qualified, 
with  a  few  exceptions ;  but  at  prefent  it  fhall  ftand 
for  the  rule  of  our  demonftration  ;  for  all  the  mufcles 
arife  from  two  points,  the  external  and  the  internal 
condyle. 

The  internal  condyle  is  the  longer  one,  and  gives 
mod  power;  more  power  is  required  for  bending, 
grafping,  and  turning  the  hand;  therefore  all  the 
mufcles  which  bend  the  hand,  all  the  mufcles  which 
bend  the  fingers,  and  the  pronator,  or  that  which  turns 
the  palm  downwards,  arife  from  the  internal  condyle. 

The  external  condyle  is  fhorter ;  it  gives  lefs  power; 
there  is  little  refiftance  to  the  opening  of  the  hand,  and 
little  power  is  required  in  extending  the  fingers ;  and 
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fo  all  the  mufcles  which  extend  the  wrifl  or  the  fingers, 
or  roll  the  hand  outwards  to  turn  itfupine,  arife  from 
the  external  condyle. 

So  that  when  we  hear  a  pronator  or  a  flexor  named, 
we  know  that  the  origin  rauft  be  the  internal  condyle, 
and  the  infertion  is  exprefled  by  the  name :  thus  a 
pronator  radii  is  a  turner  of  the  radius,  and  goes  to 
the  radius ;  a  flexor  carpi  goes  to  the  wrift  ;  a  flexor 
digitorum  goes  to  the  fingers ;  and  a  flexor  pollicis 
goes  to  the  thumb :  All  the  flexors,  and  all  the  pro- 
nators, iflue  from  that  point  as  from  a  centre.  And, 
again,  when  a  fupinator  or  an  extenfor  is  named,  we 
know  where  to  look  for  it ;  for  they  alfo  go  out  from 
one  common  point,  the  external  condyle  j,  and  the 
fupinator  radii  goes  to  the  radius ;  the  extenfor  carpi 
goes  to  the  wrift ;  the  extenfor  pollicis  goes  to  the 
thumb  5  and  the  extenfor  indicis  to  the  fore-finger. 

FLEXORS. 

The  muscles  doling  and  bending  the  hand  arife 
from  the  internal  condyle.    They  are, 

The  pronator  teres  radii,  turning  the  radius. 
Palmaris  longus, 

Flexor  carpi  radialis,  C  bending  the  wrift. 

 ■  ULNARIS  j 

-  digitorum  sublimis,  )  bending  the 

 profundus,  >  fingers  and 


 longus  pollicis,        )  thumb. 

And,  laftly,  there  is  the  pronator  quadratus, 
which  is  the  fingle  mufcle  out  of  that  fcheme  which 
I  have  propofed ;  lying  flat  upon  the  interofieou9 
membrane  near  the  wrift, 

LXXXIL 
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LXXXII.  The  pronator  teres  radii  is  of  the 
outermoft  layer  of  mufcles,  is  fmall  and  round  ;  named 
pronator  from  its  office  of  turning  the  radius,  and 
teres  from  its  fhape,  or  rather  to  diftinguifh  it  from 
the  pronator  quadratus,  which  is  a  fhort  fquare  muf- 
cle  which  lies  deep  again,  being  laid  flat  upon  the 
naked  bones. 

The  pronator  teres  arifes  chiefly  from  the  internal 
tubercle  of  the  humerus,  at  its  lower  and  fore  part : 
it  has  a  fecond  origin  from  the  coronoid  procefs  of 
the  ulna.  Thefe  form  two  portions,  betwixt  which 
paries  the  radial  nerve.  The  mufcle  thus  formed 
is  conical ;  is  gradually  fmaller  from  above  down- 
wards ;  is  chiefly  flefhy,  but  is  alfo  a  little  tendinous, 
both  at  its  origin  and  at  its  infertion  ;  and  ftretches 
obliquely  acrofs  the  fore-arm,  pafling  over  the  other 
mufcles  to  be  inferted  in  the  outer  ridge  of  the  radius, 
about  the  middle  of  its  length. 

Its  ufe  is  to  turn  the  hand  downwards,  by  turning 
the  radius ;  and  it  will  alfo,  in  ftrong  actions,  be 
brought  to  bend  the  fore  -arm  on  the  arm  j  or  the  re- 
verfe,  when  the  fore-arm  is  fixed,  and  we  are  to  raife 
the  trunk  by  holding  with  the  hands. 

LXXXIII.  The  palmaris  longus  is  a  long  thin 
mufcle,  which,  although  it  feems  to  have  another  ufe 
in  its  expanlion  into  the  aponeurofis ;  yet  is  truly,  by 
its  infertion  into  the  annular  ligament  of  the  wrift,  a 
flexor  of  the  wrift,  and,  in  fome  degree,  a  pronator  of 
the  radius. 

It  arifes  from  the  internal  condyle  of  the  os  humeri, 
and  is  the  firft  of  five  mufcles  which  have  one  common 
tendon,  and  which  go  out,  like  radii,  from  one  com- 
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mon  centre  ;  yiz.  the  palmaris,  the  flexor  radialis, 
the  flexor  ulnaris,  the  flexor  digitorura  fublimis,  the 
flexor  digitorum  profundus. 

The  palmaris  longus  arifes  from  the  inner  condyle 
of  the  os  humeri,  and  alfo  from  the  intermufcular 
tendon,  which  joins  it  with  the  flexor  radialis  and 
flexor  digitorum  fublimis,  and  from  the  internal  fur- 
face  of  the  common  {heath.    Its  flefhy  belly  is  but 
two  inches  and  a  half  or  three  inches  in  length  ;  and 
its  long  flender  tendon  defcends  along  the  middle  of 
the  fore-arm  to  be  inferted  into  the  fore  part  of  the 
annular  ligament  of  the  wrift,  juft  under  the  root  of 
the  thumb.    This  tendon  feems  to  give  rife  to  the 
very  flrong  thick  aponeurofis  of  the  palm  of  the  hand 
(under  which  all  the  mufcles*  of  the  hand  run,  and 
which  conceals  the  arch  of  blood  veffels,  and  protects 
them),  thence  the  mufcle  has  its  name.    But  it  is  a 
very  common  miftake  to  think,  that  becaufe  tendons 
are  fixed  to  the  fheaths,  the  (heaths  are  only  produc- 
tions of  the  tendons  ;  whereas  the  fheaths  do  truly 
arife  from  bones.    The  fafcia,  which  the  deltoides  is 
thought  to  form,  arifes  from  the  acromion  and  cla- 
vicle ;  and  the  fafcia,  which  the  biceps  is  thought  to 
produce,-  arifes  from  the  condyles  of  the  humerus ; 
and  that  great  (heath  of  tendon  which  is  made  tenfe 
by  the  mufculus  fafcialis  of  the  thigh,  does  not  arife 
from  that  mufcle,  but  comes  down  from  the  fpine  of 
the  ilium,  ftrengthened  by  expansions  from  the  ob- 
lique mufcles  of  the  abdomen.    In  the  prefent  in- 
ftance,  we  have  the  cleared  proof  of  fafcia  being  de- 
rived from  fome  other  fource  than  the  tendons ;  for 
fometimes  the  palmaris  mufcle  is  awanting,  when  ft  ill 
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the  tendinous  expanfion  is  found,  and  fome  pretend  to 
fay  that  the  expanfion  is  awanting  when  the  mufcle  is 
found.  The  aponeurofis,  which  covers  the  palm,  is 
like  the  palm  itfelf,  of  a  triangular  figure  ;  it  begins 
from  the  fmall  tendon  of  the  palmaris  longus,  and 
gradually  expands,  covering  the  palm  down  to  the 
fmall  ends  of  the  metacarpal  bones.  Its  fibres  ex- 
pand in  form  of  rays ;  and  towards  the  end  there  are 
crofs  bands  which  hold  them  together  and  make 
them  ftronger ;  but  it  does  not  cover  the  two  outer 
metacarpal  bones  (the  metacarpal  of  the  fore- finger 
or  of  the  little  finger),  or  it  only  covers  them  with  a 
very  thin  expanfion. 

Now  this  palmar  expanfion  alfo  fends  down  perpen- 
dicular divifions,  which  take  hold  on  the  edges  of  the 
metacarpal  bones :  and  thus  there  being  a  perpendi- 
cular divifion  to  each  edge  of  each  metacarpal  bone, 
there  are  eight  in  all,  which  form  canals  for  the  ten- 
dons of  the  fingers,  and  for  the  lumbricales  mufcles. 

LXXXIV.  The  palmaris  brevis  is  a  thin  flat 
cutaneous  mufcle,  which  arifes  properly  from  the  edge 
of  the  palmar  aponeurofis,  near  to  the  ligament  of  the 
wrift  ;  whence  it  ftretches  acrofs  the  hand  in  thin  faf- 
ciculi  of  fibres,  which  are  at  laft  inferted  into  the  me- 
tacarpal bone,  on  which  the  little  finger  ftands,  and 
into  the  ikin  and  fat  on  the  edge  of  the  palm.  This 
is  the  palmaris  cutaneus  of  fome  authors,  for  which 
we  can  find  no  ufe  except  it  were  that  of  drawing  in 
the  Ikin  of  the  hand,  and  perhaps  making  the  palmar 
expanfion  tenfe.  1 

LXXXV.  The  flexor  carpi  rad.ialis  is  a  long 
thin  mufcle  arifing  from  the  inner  condyle,  ftretching 
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along  the  middle  of  the  fore-arm  fomewhat  in  the 
courfe  of  the  radius,  and  is  one  of  the  five  mufcles 
which  rife  by  one  common  tendon,  and  which  are, 
for  fome  length,  tied  together. 

It  arifes  tendinous  from  the  inner  condyle;  the  ten- 
don very  fhort  and  thick.  This  tendon,  at  its  origin, 
is  fplit  into  many  (feven)  heads,  which  are  interlaced 
with  the  heads  of  the  fublimis,  profundus,  palmaris, 
&c. ;  confequently  this  mufcle  not  only  arifes  from  the 
internal  condyle,  but  alfo  from  the  intermufcular  par- 
titions (as  from  that  betwixt  it  and  the  fublimis)  :  it 
forms  a  long  tendon,  which,  becoming  at  laft  very 
fmall  and  round,  runs  under  the  annular  ligament :  it 
runs  in  a  gutter  peculiar  to  itfelf ;  but  in  this  canal  it 
is  moveable,  not  fixed  :  it  then  expands  a  very  little, 
and  is  inferted  into  the  metacarpal  bone  of  the  fore- 
finger, alfo  touching  that  which  fupports  the  thumb. 

Its  ufe  is  chiefly  to  bend  the  wrift  upon  the  radius. 
But  when  we  conlider  its  oblique  direction,  it  will 
alfo  be  very  evident  that  it  mull  have  fome  effect  in 
pronation  ;  and  this,  like  many  of  the  mufcles  of  the 
fore-arm,  although  defigned  for  a  different  purpofe, 
will  alfo  have  fome  effect  in  bending  the  fore- arm  at 
the  elbow-joint. 

LXXXVI.  The  flexor  carpi  ulnaris  is  a  long 
mufcle,  much  like  the  former  ;  but  as  its  courfe  is 
along  the  radius  or  upper  edge  of  the  fore-arm,  this 
runs  along  the  ulna  or  lower  edge. 

It  comes  off  tendinous  from  the  inner  condyle  of 
the  os  humeri,  by  the  common  tendon  of  all  the  muf- 
cles :  It  has  alfo,  like  the  pronator  teres,  a  fecond 
head  (viz.  from  the  olecranon  procefs  of  ths  ulna), 
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which  arifes  flefhy;  and  as  the  radial  nerve  panes 
betwixt  the  heads  of  the  pronator  teres,  the  ulnar 
nerve  perforates  this  mufcle  betwixt  its  heads.  The 
flexor  ulnaris  pafles  all  along  the  flat  fide  of  the  ulna, 
betwixt  the  edge  of  the  fublimis  and  the  ridge  of  the 
bone  :  and  here  it  has  a  third-origin  of  oblique  fibres, 
which  come  from  the  edge  of  the  ulna  two-thirds  of 
its  length.  Its  tendon  begins  early  on  its  upper  part, 
by  which  it  has  fomewhat  the  form  of  a  penniform 
mufcle.  It  has  ftill  a  fourth  origin  from  the  inter- 
mufcular  partition,  which  ftands  betwixt  it  and  the 
fublimis  flexor  ;  and  is  alfo  attached  to  the  internal 
furface  of  the  common  fafcia  of  the  arm.  Its  long 
tendon  is  at  laft  inferted  into  the  os  pififorme  at  its 
fore  part,  where  it  fends  off  a  thin  tendinous  expan- 
fion  to  cover  and  ftrengthen  the  annular  ligament ; 
and  alfo  a  thin  expanfion  towards  the  fide  of  the  little 
finger  to  cover  its  mufcies. 

T  his  is  to  balance  the  flexor  radialis :  acting  together, 
they  bend  the  wrift  with  great  ftrength ;  and  when 
this  adts  alone,  it  pulls  the  edge  of  the  hand  fidewife. 

LXXXVII.  The  FLEXOR  DIGITORUM  SUBLIMIS,  is 
named  sublimis  from  being  the  more  fupcrficial  of  the 
two  mufcies ;  perforates,  from  its  tendon  being  per- 
forated by  the  tendon  of  that  which  lies  immediately 
below.  It  lies  betwixt  the  palmaris  longus  and  flexor 
ulnaris.  It  is  a  large  flelhy  mufcle ;  and  not  only  its 
tendons,  but  its  belly  alfo,  is  divided  into  four  fafciculi, 
correfponding  with  the  fingers  which  if  is  to  ferve. 

It  arifes  from  the  internal  condyle,  along  with  the 
other  four  mufcies  ;  from  the  ligament  of  the  elbow 
joint  -}  from  the  coronoid  procefs  of  the  ulna  j  and 

from 


■ 


262 


'  MUSCLES  OF  THE  ARM,  &C. 


from  the  upper  part  of  the  radius,  at  the  ftiarp  ridge. 
By  thefe  origins  it  becomes  very  flelhy  and  thick; 
and  a  little  above  the  middle  of  the  fore-arm  divides 
into  four  flelhy  portions,  each  of  which  ends  in  a 
llender  tendon.  The  tendons  begin  at  the  middle  of 
the  fore-arm  or  near  the  divifion  but  they  continue 
to  be  joined  to  each  other  by  flefhy  fibres  fome  way 
down :  and  indeed  the  flelhy  fibres  ceafe  only  when 
it  is  about-  to  pafs  under  the  annular  ligament  of  the 
wrift.  At  this  place  a  cellular  ftringy  tifTue  connects 
the  tendons  with  each  other,  and  with  the  tendons  of 
the  profundus ;  but  after  they  have  paffe'd  under  the 
ligament,  they  expand  towards  the  fingers  which  they 
are  to  ferve.  They  each  begin  to  be  extended  and 
flattened,  and  to  become  thinner ;  they  begin  to  ap- 
pear cleft ;  they  pafs  by  the  edge  of  the  metacarpal 
bones,  and  efcape  from  under  the  palmar  aponeurofis  : 
and  where  it  ends,  viz.  at  the  root  of  the  fingers,  a 
tendinous  fheath  or  burfa  begins,  in  which  thefe  ten- 
dons continue  to  be  inclofed. 

The  tendons  are  fairly  fplit  juft  oppofite  to  the  top 
of  the  firft  phalanx  :  and  it  is  at  this  point  that  the 
tendons  of  the  deeper  mufcle  pafs  through  this  fplit- 
ting.  The  flattened  tendon  parts  into  two,  and  its 
oppolite  edges  diverge ;  the  back  edges  meet  behind 
the  tendons  of  the  profundus,  and  form  a  kind  of 
fheath  for  them  to  pafs  in ;  and  then  they  proceed 
forward  along  the  fecond  phalanx,  into  the  fore  part 
of  which  they  are  implanted. 

This  mufcle  is  exceedingly  ftrong.  Its  chief  office 
is  to  bend  the  fecond  joint  of  the  fingers  upon  the 
firft,  and  the  firft  upon  the  metacarpal  bone.  And 

in 
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in  proportion  to  the  number  of  joints  that  a  mufcle 
panes  over,  its  offices  muft  be  more  numerous ;  for 
this  one  not  only  moves  the  fingers  on  the  metacarpus, 
but  the  hand  upon  the  vvrift,  and  even  the  fore-arm 
upon  the  arm. 

LXXXVIII.  The  flexor  digitorum  profundus 
vel  perforans,  has  the  fame  origin,  infertion,  and  ufe, 
infomuch  that  the  defcription  of  the  laft  is  applicable 
to  this  mufcle  in  almoft  every  point.  This  is  of  a  low- 
er ftratum  of  mufcles;  it  lies  deeper,  and  under  the  for- 
mer, whence  its  name  :  and  by  this  deeper  lituation  it 
is  excluded  from  any  hold  upon  the  tubercle  of  the  hu- 
merus. 

It  arifes  from  the  ulna,  along  its  internal  furface  ; 
from  the  whole  furface  of  the  interofTeus  ligament ; 
and  alfo  in  fome  degree  from  the  inter mufcular  mem- 
brane, which  feparates  this  from  the  fublimis. 

This  mufcle  is  final],  we  may  fay  comprefTed,  above  ; 
but  it  grows  pretty  ftrong  and  fleftiy  near  the  middle 
of  the  arm  ;  it  divides  above  the  middle  of  the  arm 
into  four  portions,  correfponding  with  the  four  fingers; 
and  it  is  about  the  middle  of  the  arm  that  the  tendons 
begin,  and  continue  to  receive  mufcular  fibres  from 
behind,  all  down  to  the  ligament  of  the  wrift.  At 
the  wrift  thefe  tendons  are  tied  to  each  other,  and  to 
the  tendons  of  the  fublimis,  by  loofe  tendinous  and 
cellular  fibres.  They  diverge  from  each  other,  after 
pafiing  under  the  annular  ligament ;  and  going  along 
in  the  hollow  of  the  bones,  under  the  tendons  of  the 
lublimis,  they  firft  pafs  through  the  bridges  formed  by 
the  palmar  aponeurosis,  then  enter  the  flieaths  of  the 
fingers,  and  finally  pafs  through  the  perforations  of 
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the  fublimis,  a  little  below  the  fecond  joint  of  the  fin- 
gers. At  this  place  the  perforating  tendons  arefmaller 
and  rounder  for  their  eafy  paffage  ;  and  after  paffing 
they  again  expand  and  become  flat.  They  alfo  above 
this  appear  themfelves  fplit  in  the  middle,  without 
any  evident  purpofe ;  they  pafs  the  fecond  phalanx,  and 
are  fixed  into  the  root  of  the  third.  And  every  thing 
that  is  faid  of  the  ufe  of  the  fublimis  may  be  applied 
to  this,  only  that  its  tendons  go  to  the  furtheft  joint. 

LXXXIX.  Lumbricales. — I  lhall  here  defcribe, 
as  a  natural  appendage  of  the  profundus,  the  lumbri- 
cales mufcles,  which  are  four  fmall  and  round  muf- 
cles,  refembling  the  earth-worm  in  form  and  fize ; 
whence  they  have  their  name.  They  arife  in  the  palm 
of  the  hand,  from  the  tendons  of  the  profundus,  and 
are  therefore  under  the  fublimis,  and  under  the  palmar 
aponeurofis.  >They  are  fmall  mufcles,  with  long  and 
very  delicate  tendons.  Their  flefliy  bellies  are  about 
,  the  length  of  the  metacarpal  bones,  and  their  fmall 
tendons  ftretch  over  two  joints,  to  reach  the  middle 
of  the  fecond  phalanx.  The  firft  lumbricalis  is  larger 
than  the  fecond,  and  the  two  firft  larger  than  the 
two  laft. 

The  firft  arifes  from  the  fide  of  the  tendon  of  the 
fore-fingers,  which  is  next  to  .the  radius  ;  the  others 
arife  in  the  forks  of  the  tendons ;  and  though  they 
rife  more  from  that  tendon  which  is  next  the  ulna, 
yet  they  have  attachments  to  both.  Their  tendons 
begin  below  the  firft  joint  of  each  finger  ;  they  run 
very  flender  along  the  firft  phalanx,  and  they  gradual- 
ly wind  around  the  bone;  fo  that  though  the  mufcles 
are  in  the  palm  of  the  hand,  the  tendons  are  implant- 
ed 
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ed  in  the  back  parts  of  the  fingers ;  and  their  final 
connection  is  not  with  the  bending  tendons  of  the 
fublimis  and  profundus,  but  with  tendons  of  the  ex- 
tenfor  digitorurn,  and  with  the  tendons  of  the  exter- 
nal interoffei  mufcles,  with  which  they  are  united  by 
tendinous  threads. 

Hence  their  ufe  is  very  evident:  they  bend  the 
firft  joint,  and  extend  the  fecond  ;  they  perform  al- 
ternately either  office  :  when  the  extenfors  act,  they 
aflift  them  by  extending  the  fecond  phalanx  or  joint  : 
when  the  flexors  act,  and  keep  the  firft  and  fecond 
joint  bended,  the  extending  effect  of  thefe  fmaller 
mufcles  is.  prevented,  and  all  their  contraction  mult 
be  directed  fo  as  to  affect  the  firft  joint  only,  which 
they  then  bend. 

They  are  chiefly  ufeful  in  performing  the  quick 
fhort  motions,  and  fo  they  are  named  by  Cowper  the 
mufculi  fidicinales,  as  chiefly  ufeful  in  playing  upon 
mufical  inftruments. 

XC.  The  flexor  longus  pollicis  is  placed  by  the 
lide  of  the  fublimis  or  perforatus,  and  lies  under  the 
extenfor,  or  rather  extenfores  carpi.  It  runs  along  the 
inner  lide  of  the  radiu9,  whence  chiefly  it  arifes. 

Its  origin  is  from  all  the  internal  face  of  the  radius 
downwards;  from  the  place  where  the  biceps  is  in* 
ferted,  and  from  the  interoffeous  ligament,  all  the 
length  down  to  the  origin  of  the  pronator  quadratus : 
nor  does  it  even  ftop  here  ;  for  the  tendon  continues 
to  receive  flefhy  flips  all  the  way  down  to  the  entry, 
under  the  ligament  of  the  wrift.  It  has  often  alfo 
another  head,  which  arifes  from  the  condyle  of  the 
humerus  and  the  fore  part  of  the  ulna  j  which  head 
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is  tendinous,  and  joins  near  the  top  of  that  origin 
which  comes  from  the  radius. 

It  becomes  tendinous  very  high,  i.  e.  above  the 
middle  of  the  arm  ;  and  its  fmall  tendon  paffes  under 
the  annular  ligament,  glides  in  the  hollow  of  the  o.s 
metacarpi  pollicis,  and  feparates  the  fhort  flexor  into 
two  heads ;  paffes  betwixt  the  two  fefamoid  bones  in 
the  firft  joint  of  the  thumb,  and  running  in  the  tendi- 
nous {heath,  it  reaches  at  laft  the  end  of  the  fartheft 
bone,  to  be  infcrted  into  the  very  point  of  it. 

There  is  fometimes  fent  off  from  the  lower  part  of 
the  mufcle  a  fmall  flefliy  flip,  which  joins  its  tendon  to 
the  indicator  tendon  of  the  fublimis.      .  . 

Its  ufes,  we  conjecture,  are  exa&ly  as  of  thofe  of  the 
other  flexors,  to  bend  the  laft  phalanx  on  the  firft,  the 
firft  on  the  metacarpal  bones,  and  occafionally  the 
wrift  upon  the  radius  and  ulna. 

XCI.  The  pronator  quadratus,  fo  named  from 
its  fhape  and. form,  is  one  of  the  moftfimple  in  its  ac- 
tion, fince  it  ferves  but  one  direct  purpofe,  viz.  turn- 
ing the  radius  upon  the  ulna. 

It  lies  flat  upon  the  interoffeous  ligament,  upon  the 
fore  part  of  the  arm,  about  two  inches  above  the  wrift; 
it  is  nearly  fquare,  and  is  about  three  inches  in  length 
and  breadth.  Its  fibres  go  obliquely  acrofs,  betwixt 
the  radius  and  ulna.  It  ariies  from  the  edge  of  the 
ulna,  adheres  to  the  interoffeous  ligament,  and  goes 
to  be  implanted  into  the  edge  of  the  radius.  It  turns 
the  radius  upon  the  ulna;  and  this  mufcle,  and  in  fome 
degree  alio  the  flexor  pollicis,  are  the  only  mufcles 
which  do  not  come  fairly  under  that  arrangement  by 
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which  I  have  endeavoured  to  explain  the  mufcles  of 
the  fore- arm. 

EXTENSORS. 

The  mufcles  which  lie  upon  the  outer  fide  of  the 
fore-arm,  the  fupinators  and  the  extenfors  of  the  fin- 
gers and  wrift,  all  arife  from  one  point,  the  external 
condyle  of  the  humerus,  and  are  all  delivered  in  this 
lift: 

The  EXT,£NSOR  CARPI  RADIALIS  LONGIOR,}^  extend 
The  EXTENSOR  CARPI  RADIALIS  BREVIOR,>-  ,  ,A 

'Cthewnlt. 

The  EXTENSOR  CARPI  ULNARIS,  J 

The  supinator  longus, — turns  the  palm  upwards. 
The  extensor  communis  digitorum, — extends  all 

the  fingers,  and  unfolds  the  hand. 
The  extensor  primi  internodii  pol-' 


extend 
the  feveral 
joints  of  the 
thumb. 


LICIS, 

The  extensor  secundi  internodii 

P0LLIC1S,  j" 
The    EXTENSOR    TERTII  INTERNODII 
POLLICIS,  j 

The  extensor  primi  digiti,  vel  indicator, — ex- 
tends the  fore-finger. 

The  extensor  minimi  digiti,  vel  auricularis,  . 

extends  the  little  finger. 

All  thefe  mufcles  arife  from  one  point,  the  external 
condyle.  They  all  roll  the  radius  outwards,  or  extend 
the  wrift,  or  extend  the  fingers.  As  the  mufcles  which 
bend  need  more  fibres  and  greater  ftrength,  they 
arife  from  the  internal  condyle,  which  is  the  larger  ; 
they  lie  in  a  deep  hollow,  for  the  bones  of  the  fore- 
arm bend  to  conceal  them,  and  they  form  a  very  thick 
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flelhy  cufhion  ;  but  the  extenfors  requiring  lefs  power, 
arife  from  the  fliorter  procefs  of  the  outer  condyle, 
are  on  the  convex  fide  of  the  arm,  and  are  thin,  ha- 
ving few  fibres :  for  though  there  is  a  large  mafs  of 
flefh  on  the  inner  fide  of  the  arm,  forming  two  big 
flexors,  there  is  only  a  thin  layer  on  the  outer  fide  of 
the  arm,  forming  one  flat  and  weak  extenfor. 

XCII.  Supinator  radii  longus.  This  mufcle 
forms  the  very  edge  of  the  fore- arm  :  It  arifes  by 
many  fhort  tendinous  fibres  from  the  ridge  of  the  hu- 
merus, above  the  external  condyle,  which  origin  is 
fully  two  inches  in  length  above  the  condyle.  It  alfo 
arifes  from  the  inter-mufcular  membrane  ;  and,  as  it 
Hands  on  the  very  edge  of  the  fore-arm,  it  runs  be- 
twixt the  flexor  and  extenfor  radialis.  It  becomes 
thicker  as  it  pafles  the  elbow-joint,  and  there  gives  a 
very  peculiar  form  to  the  arm  :  It  then  becomes  fmal- 
ier,  and  forms  a  flat  tendon,  which  is  quite  naked  of 
flefli  from  the  middle  of  the  radius,  or  a  little  below, 
down  to  the  wrift.  This  tendon  becomes  gradually 
fmaller  till  it  reaches  the  wrift,  where,  expanding  a 
little,  it  is  inferted  into  the  radius,  juft  in  the  tuber  of 
its  lower  head. 

Its  ufe  is  perhaps  chiefly  as  a  fupinator,  but  it  is 
placed  juft  upon  the  edge  of  the  arm :  it  ftands  as  a 
fort  of  intermedium  betwixt  the  two  fets  of  mufclcs  ; 
it  is  fixed  indeed  rather  upon  the  internal  furface  of 
the  radius;  but  yet  when  the  fupination  is  complete, 
when  the  hand  is  rolled  very  much  outward,  it  will 
become  a  pronator. 

It  is  all  at  once  fupinator  and  pronator,  and,  for  a 
molt  evident  reafon,  a  flexor  alfo  of  the  fope-arm;  fince 

its 
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its  origin  is  at  leaft  two  inches  up  the  humerus,  above 
the  joint  of  the  elbow. 

XCIII.  The  EXTENSOR  CARPI  RADIALIS  LONGIOR. 

has  the  additional  name  of  longior  or  primus,  to  diftin- 
guilh  it  from  the  next.  It  is  almoft  entirely  covered 
with  the  laft  mufcle,  the  fupinator. 

It  arifes  from  the  ridge  of  the  humerus  above  the 
external  condyle,  and  juft  under  the  origin  of  the  fu- 
pinator ;  it  defcends  all  along  the  back  of  the  radius , 
and  after  having  become  a  thick  flefhy  belly,  it  dege- 
nerates a  little  lower  than  the  middle  of  the  radius 
into  a  thin  flat  tendon,  which  becomes  flender  and 
fmall  as  it  defcends  ;  and  turning  a  little  more  towards 
the  back  of  the  radius,  it  then  pafTes  over  the  wrift, 
and  goes  along  with  the  tendon  of  the  extenfor  brevior, 
under  the  annular  ligament,  palling  in  a  groove  of  the 
radius ;  at  laft  it  is  inferted  into  the  root  of  the  me- 
tacarpal bone  of  the  fore-finger,  in  that  edge  next  the 
thumb. 

It  is  chiefly  an  extenfor  of  the  wrift :  in  pronation,  it 
pulls  the  wrift  dire&ly  backwards ;  in  fupination,  it 
moves  the  hand  fidewife.  It  is  alfo  a  pronator  when 
the  hand  is  turned  back  to  the  greateft  degree ;  and 
from  its  origin,  high  upon  the  moulder-bone,  it  is  al- 
fo a  flexor  of  the  fore-arm. 

XCIV.  Extensor  carpi  radialis  brevior.  This 
mufcle  is  almoft  the  fame  in  defcription,  name,  and 
ufe,  with  the  former.  It  arifes  from  the  external  con- 
dyle ;  and  here  a  common  tendon  for  many  mufcles  is 
formed,  juft  as  in  the  internal  condyle  ;  for  from  this 
point  arife  the  extenfor  brevis,  extenfor  digitorum, 
extenfor  minimi  digiti,  extenfor  carpi  ulnaris. 

The 
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The  extenfor  carpi  radialis  brevior  arifes  from  the 
outer  condyle  of  the  humerus,  by  the  common  ten- 
don ;  it  alio  arifes  from  the  aponeurolis,  which  lies  be- 
twixt the  extenfor  digitorum  and  this ;  it  grows  a 
pretty  large  flefhy  belly,  and  begins  like  the  laft  to 
be  tendinous  below  the  middle  of  the  radius ;  fo  that 
this  mufcle  continues  flefhy  lower  than  the  laft  one. 
Its  tendon  is  alfo  much  larger  and  thicker ;  it  runs 
under  the  annular  ligament,  in  the  fame  channel  with 
the  extenfor  longior  ;  it  expands  a  little  before  its  in- 
fertion,  which  is  into  the  fore  part  of  the  metacarpal 
bone  of  the  middle  finger,  a  little  towards  that  edge, 
which  is  next  to  the  radius :  Some  little  fibres  pafs 
from  this  tendon  to  the  metacarpal  bone  of  the  fore- 
finger. 

All  that  was  faid  concerning  the  extenfor  longus 
may  be  faid  of  this  ;  for  all  the  three  laft  mufcles  lie  fo 
ambiguoufly  on  the  edge  of  the  arm,  that  though  they 
are  regularly  fupinators  and  extenfors,  they  become 
pronators  and  flexors  in  certain  pofitions  of  the  hand. 

XCV.  Extensor  carpi  ulnaris. — By  the  name 
merely  of  this  mufcle  we  know  its  extent  and  courfe, 
its  origin,  infertion,  and  ufe. 

It  is  one  of  the  mufcles  which  belong  to  the  com- 
mon tendon,  arifing  from  the  external  tubercle  of  the 
os  humeri :  It  lies  along  the  ulnar  edge  of  the  arm  ;  it 
arifes  alfo  from  the  intermufcular  membrane,  which 
feparates  this  from  the  extenfor  digitorum  and  the 
extenfor  digiti  minimi ;  and  chiefly  it  is  attached  to 
the  internal  furface  of  the  common  flieath.  It  arifes 
alfo  from  the  face  and  edge  of  the  ulna  the  whole  way 
down  j  its  tendon  begins  in  the  middle  of  its  length, 

and 
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and  is  accompanied  all  down  to  the  vvrift  with  fea- 
ther-like flefhy  fibres. 

It  is  fixed  into  the  outfide  of  the  lower  head  of  the 
metacarpal  bone  of  the  little-finger. 

Its  ufe  is  to  extend  the  carpus.  And  it  may  be  now 
obferved,  that  when  the  two  extenfors  of  the  wrift,  the 
radialis  and  ulnaris,  act,  the  hand  is  bent  directly  back- 
wards ;  that  when  the  flexor  radialis  and  extenfor  ra- 
dialis act  together,  they  bend  the  thumb  towards  the 
radius ;  and  that  when  the  flexor  ulnaris  and  extenfor 
ulnaris  act,  they  bend  the  little-finger  towards  the  ul- 
na, as  in  cutting  with  the  edge  of  the  hand :  thus  a 
circle  may  be  defcribed  by  acting  with  thofe  in  fuc- 
ceffion. 

XCVI.  Extensor  digitorum  communis. — This 
mufcle  correfponds  with  the  fublimis  and  profundus, 
and  antagonifes  them,  and  refembles  them  in  fhape  as 
in  ufe.  It  covers  the  middle  of  the  fore-arm  at  its 
back,  and  lies  betwixt  the  extenfor  radialis  fecundus 
and  the  extenfor  minimi  digiti. 

.  Its  origin  is  chiefly  from  the  outer  condyle,  by  a  ten- 
don common  to  it,  with  the  extenfor  carpi  brevior, 
and  alfo  from  the  intermufcular  membrane,  which  fe- 
parates  it  on  one  fide  from  the  extenfor  minimi  digiti, 
and  on  the  other  from  the  extenfor  carpi  brevis,  and 
alfo  from  the  back  part  of  the  common  fheath.  It 
grows  very  flefliy  and  thick  as  it  defcends,  and  about 
the  middle  of  the  fore-arm  it  divides  itfelf  into  three 
Hips  of  very  equal  fize.  But  though  the  tendons  be- 
gin fo  high,  they  continue,  like  thofe  of  the  flexors,  to 
receive  flelhy  penniform  fibres  all  down,  alraoft  to  the 
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annular  ligament.'  Thefe  tendons  are  tied  together 
by  a  loofe  web  of  fibres  ;  and  being  gathered  together, 
they  pafs  under  the  ligament  in  one  common  and  ap- 
propriated channel.  Having  patted  this  ligament,  they 
diverge,  and  grow  flat  and  large  ;  and  they  all  have 
the  appearance  of  being  fplit  by  a  perpendicular  line. 
They  are  quite  different  from  the  flexor  tendons  in 
this,  that  they  are  all  tied  to  each  other  by  crofs  bands ; 
for  a  little  above  the  knuckles,  or  firft  joint  of  the  fin- 
gers, all  the  tendons  are  joined  on  the  back  of  the 
hand  by  flips  from  the  little- finger  to  the  ring,  from  the 
ring  to  the  mid-finger,  and  from  that  to  the  fore-finger. 
So  that  it  feems  to  be  one  ligament  running  quite 
acrofs  the  back  of  the  hand.  It  would  be  fooMi  to 
defcribe  them  more  minutely ;  for  the  crofs  bands 
change  their  places,  and  vary  in  every  fubject,  and 
in  fome  they  are  not  found. 

After  this  the  tendons  pafs  over  the  heads  of  the 
metacarpal  bones,  along  the  firft  phalanx  of  the  fingers  j 
and  being  there  joined  by  the  tendons  of  the  interoi- 
fel  and  lumbricales,  they  altogether  form  a  ftrong  ten- 
dinous fheath,  which  furrounds  the  back  of  the  fin- 
gers. 

Now,  it  is  to  be  remembered,  that  this  mufcle  ferves 
only  for  the  fore,  middle,  and:  ring  fingers :  That  if  it 
moves  the  little  finger,  it  is  only  by  a  fmall  flip  of  ten- 
dinous fibres,  which  ic  often  gives  off  at  the  general 
divergence,  but  fometimes  not ;  fometimes  it  gives  one 
flip,  fometimes  two,  often  none  at  all.  And  fo  the  lit- 
tle-finger has  its  proper  extenfor  quite  diftinct  from 
this. 

The 


MUSCLES  OF  THE  ARM,  &-C.  273 

The  ufe  of  this  mufcle  is  to  extend  all  the  fingers ; 
and  when  they  are  fixed,  it  will  affift  the  extenfors  of 
the  wrift,  as  in  ftriking  backwards  with  the  knuckles. 
And  fince  there  is  but  one  extenfor  mufcle,  the  crofs 
tendons  are  a  provifion  againft  the  bad  confequenees 
of  any  fingle  tendon  being  cut  acrofs. 

XCVII.  The  extensor  minimi  digiti,  named  alfo 
auricularis  from  its  turning  up  the  iittle  finger,  as  in 
picking  the  ear,  fhould  really  be  defcribed  with  the 
laft  mufcle.  If  we  fee  the  origin,  courfe,  and  ufe  of 
this  mufcle  exactly  the  fame  with  the  common  exten- 
for, why  fhould  we  not  reckon  it  as  a  flip  of  the  com- 
mon extenfor,  appropriated  to  the  little  finger  ? 

Its  origin  is  from  the  outer  condyle,  along;  with  the 
other  tendons.  It  alfo  adheres  fo  clofely  both  to  the 
tendinous  partitions,  and  to  the  internal  furface  of  the 
common  fafcia,  that  it  is  not  eafily  feparated  in  diffec- 
tion.  It  begins  fmall,  with  a  conical  kind  of  head  ; 
it  gradually  increafes  in  fixe ;  it  is  pretty  thick  near 
the  wrift  it  adheres  all  along  to  the  common  exten- 
fors of  the  fingers  ;  it  begins  to  be  tendinous  about  an 
inch  above  the  head  of  the  ulna ;  it  continues  to  re- 
ceive flefliy  fibres  down  to  the  annular  ligament  ;  and 
it  palfes  under  the  annular  ligament  in  a  channel  pe- 
culiar to  itfelf,  which  is  indeed  the  belt  reafon  for  ma- 
king this  a  diltinct  mufcle. 

This  channel  has  a  very  oblique  direction;  and  the 
tendon,  like  all  the  others,  expands  greatly  in  efcaping 
from  the  ligament  of  the  wrift.  It  is  connected  with 
the  other  tendons  in  the.  manner  I  have  defcribed. 
Clofe  to  the  wrift,  it  is  connected  with  the  tendon  of  the 
ring-finger,  by  a  flip  which  comes  from  it ;  and  at  the 
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knuckle,  and  below  it,  it  is  again  connected  with  the 
tendons  both  of  the  ring- linger  and  of  all  the  others 
by  the  crofs  bands  or  expanlions. 

Whatever  has  been  faid  of  the  ufe  of  the  laft  mufclc 
is  to  be  underflood  of  this ;  as  its  extending  its  proper 
finger,  afiifting  the  others  by  its  communicating  band, 
and  in  its  extending  the  wrift  when  the  fift  is  clenched. 
Its  infertion  is  into  the  back  of  the  fecond  joint  of  the 
little-finger,  along  with  the  interoffaei  and  lumbricales. 
Its  tendon  has  alfo  a  fmall  flit ;  for  the  head  of  the 
proper  extenfor  of  the  little- finger,  and  the  heads  of  the 
common  extenfors  of  the  others,  are  inferted  into  the 
top  of  the  fecond  phalanx,  juft  under  the  firft  joint. 
They  fend  off  at  the  fides  tendinous  flips,  which,  paf- 
fing  along  the  edges  of  the  bones,  do,  in  conjunction 
with  the  tendons  of  the  interoffaei  and  lumbricales, 
form  a  fplit  tendon,  which  meets  by  two  curves  at  the 
foot  of  the  laft  bone  of  the  fingers  to  move  the  laft 
joint. 

XCVIII.  The  extensor  primus  pollicis,  is  the 
Ihorteft  of  the  three  extenfors  of  the  thumb.  It  is 
named  by  Albinus  and  others  abductor  longus  ; 
but  fince  every  mufcle  that  extends  the  thumb  muft 
pull  it  away  from  the  hand,  every  one  of  them  might 
be  with  equal  propriety  named  abdudtors. 

The  extenfor  primus  lies  juft  on  the  fore  edge  of 
the  radius,  crofting  it  obliquely. 

It  arifes  about  the  middle  of  the  fore-arm,  from  the 
edge  of  the  ulna,  which  gives  rife  to  the  interoffeous 
membrane  itfelf,  and  alfo  from  the  convex  furface  of 
the  radius. 
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1  he  fleflvy  belly  commonly  divides  itfelf  into  two  or 
three,  fometimes  four,  flefliy  flips,  with  diftindt  tendons; 
which  crofling  the  radius  obliquely,  flip  under  the  ex- 
ternal ligament  of  the  carpus,  and  are  implanted  into 
the  root  of  the  firft  metacarpal  bone,  or  rather  of  the 
firft  phalanx  of  the  thumb,  towards  the  radial  edge  ;  fo 
that  its  chief  ufe  is  to  extend  the  thumb,  and  to  in- 
cline it  a  little  outwards  towards  the  radius.  It  muft: 
alfo,  like  the  extenfors  of  the  fingers,  be  an  extenfor 
of  the  wrift :  and  it  evidently  muft,  from  its  oblique 
direction,  aflift  in  fupination. 

XCIX.  The  extensor  secundus  pollicis  is  longer 
than  the  firft.  It  is  named  by  Douglas  the  extenfor 
fecundi  internodii  pollicis  \  by  Albinus  the  extenfor 
minor  pollicis. 

This  mulcle  lies  clofe  by  the  former.  It  arifes  juft. 
below  it,  from  the  fame  edge  of  the  radius,  and  from 
the  fame  furface  of  the  interofleous  membrane  j  it  runs 
along  with  it  in  the  fame  bending  courfe ;  and,  in 
fhort,  it  refembles  it  fo  much,  that  Winflow  has  reck- 
oned it  as  part  of  the  fame  mufcle. 

Its  origin  is  from  the  edge  of  the  ulna,  the  interof- 
feous  ligament,  and  the  radius.  Its  fmall  round  ten- 
don paftes  fometimes  in  a  peculiar  channel,  fometimes 
with  the  extenfor  primus.  It  goes  over  the  metacar- 
pal bone  of  the  thumb  ;  it  expands  upon  the  bone  of 
the  firft  phalanx  ;  and  it  is  inferted  juft  under  the  fe- 
cond  joint. 

It  extends  the  fecond  bone  of  the  thumb  upon  the 
firft  ;  it  extends  the  firft  bone  alfo  ;  and  it  extends  the 
wrift,  and,  by  its  oblique  direction,  contributes  to  fu- 
pination. 

M  m  2  C.  Ex. 
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C.  Extensor  tertius  pollicis.— -This  which 
bends  the  third  joint  is  called  in. common  the  exten- 
for  longus  pollicis.  And  here  is  a  third  mufcle, 
which,  in  form,  and  place,  and  function,  correfpond* 
with  the  two  former  ones. 

Its  origin  is  from  the  ridge  of  the  ulna,  and  from 
the  upper  face  of  the  interofTeous  membrane  :  and  it 
is  a  longer  mufcle  than  the  others  \  for  it  begins  high, 
near  the  top  of  the  ulna,  and  continues  the  whole  way- 
down  that  bone,  and  is  very  flefliy  and  thick.  It  is 
penniform  all  the  way  down  to  the  ligament  of  the 
wrift  ;  and  its  fmall  tendon  pafTes  the  ligament  in  a 
peculiar  ring.  This  tendon  appears  fplit,  like  thofe  of 
the  fingers ;  it  goes  along  the  ulnar  lide  of  the  firft 
bone  of  the  thumb,  reaches  the  fecond,  and  is  im- 
planted there  by  a  fmall  flip  of  tendon  \  and  being  ex- 
panded, it  fT-ill  goes  forward,  to  be  inferted  once  more 
into  the  third  bone  of  the  thumb  at  its  root. 

Its  ufe  is  evident  after  defcribing  the  others ;  for 
we  have  only  to  add  another  joint  for  motion.  It 
moves  the  laft  joint  of  the  thumb,  then  the  fecond, 
then  its  metacarpal  bone  upon  the  carpus ;  and  if  that 
be  held  firm,  it  will  extend  the  carpus ;  and  it  will, 
in  its  turn,  contribute  to  fupination,  though  in  a  lefs 
degree  than  the  others. 

CI.  Indicator. — The  extensor  indicis  proprius 
has  very  nearly  the  fame  origin,  and  exactly  the  fame 
courfe  with  the  laft,  and  lies  by  the  fide  of  it. 

Its  origin  is  from  the  ulna,  by  the  fide  of  the'exten- 
for  longus  pollicis.  It  has  alio  fome  little  attachments 
to  the  interofTeous  membrane.    It,  like  the  others,  is 
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feathered  with  fibres  in  an  oblique  direction  down  to 
the  ligament  of  the  wrift. 

This  mufcle  lies  under  the  extenfor  communis  digi- 
torum  ;  its  tendon  paffes  along  with  the  common  ten- 
don, through  the  annular  ligament;  and  near  the  top 
of  the  metacarpal  bone,  or  about  the  place  of  the  com- 
mon junctions  of  all  thefe  tendons,  this  one  joins  with 
the  indicator  tendon  of  the  common  extenfor. 

Its  ufe  is  to  extend  all  the  three  joints  of  the  fore- 
finger, amfting  the  common  extenfor  to  point  with, 
that  finger,  to  act  independently  of  the  common  ex- 
tenfor, and  to  help  to  extend  the  wrift  when  the 
fingers  are  clofed. 

CII.  The  supinator  brevis  is  an  internal  mufcle, 
which  forms,  with  the  mufcles  of  the  thumb,  of  the 
fore-finger,  and  mid-finger,  a  kind  of  fecond  layer ; 
and  this  one  lies  concealed,  much  as  the  pronator 
quadratus  does,  on  the  inner  fide  of  the  fore-arm.  It 
is  a  fhort  mufcle,  but  very  thick  and  flefhy,  and  of 
great  power. 

It  arifes  from  the  outer  tubercle  of  the  os  humeri, 
and  from  the  edge  of  the  ulna,  and  from  the  interof- 
feous  ligament :  it  is  then  lapped  over  the  radius,  and 
is  inferted  into  its  ridge;  fo  that  this  fupinator  brevis 
is  very  directly  oppofed  to  the  pronator  teres,  the  in- 
fertion  of  the  two  mufcles  almoft  meeting  on  the  edge 
of  the  radius.  It  is  almoft  circumfcribed  to  one  ufe, 
that  of  performing  the  rotation  of  the  radius  outwards; 
but  perhaps  it  may  alfo  have  fome  little  efTed:  in  ex- 
tending the  ulna  and  in  affifting  the  anconeus. 
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MUSCLES  SEATED  ONj  THE  HAND. 

Besides  thofe  mufcles  whLh  bend  and  extend  the 
fingers,  there  are  other  fmaller  ones  feated  on  the 
hand  itfelf,  which  are  chiefly  for  afiifting  the  former, 
and  for  quicker  motions  ;  but  moft  efpecially  for  the 
lateral  motions  of  the  thumb  and  little-finger;  and 
which  are  therefore  named  adductors,  abductors, 
and  flexors,  of  the  little-finger  and  thumb. 

That  they  are  chiefly  ufeful  in  afiifting  and 
ftrengthening  the  larger  mufcles,  is  evident  from  this, 
that  much  power  being  required  for  flexion,  we  find 
many  of  thefe  fmaller  mufcles  added  in  the  palm  of 
the  hand ;  but  as  there  is  little  power  of  extenfion 
needed,  little  more  than  what  will  merely  balance  the 
power  of  the  flexors,  there  are  no  fmall  mufcles  on  the 
back  of  the  hand,  the  interofiki  externi  excepted, 
which  are  chiefly  ufeful  in  fpreading  the  fingers. 

The  fliort  mufcles  in  the  palm  of  the  hand  are  for 
bending  the  thumb,  the  fore-finger,  and  the  little- 
finger  :  and  the  little-finger  and  the  thumb  have  each 
of  them  three  diftinct  mufcles  \  one  to  pull  the  thumb 
away  from  the  hand,  one  to  bend  it,  and  one  to  pull  it 
towards  the  hand,  oppofing  it  to  the  reft  of  the  fingers, 
and  fo  of  the  little-finger,  which  has  alfo  three  muf- 
cles. 

ARRANGEMENT  OF  THESE  MUSCLES. 

i.  Lumbricales,  which  bend  all  the  fingers. 

f  abductor  pollicis,    1  bending  the  thumb  and 
!  flexor  and  opponens   carrying  it  away  fromthe 
pollicis,  other  fingers,  or  towards 

^adductor  pollicis,    j  the  palm  of  the  hand. 

3.  ABDUCTOR 
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C  ")  which  carries  the  fore-finger 

3.  i  ABDUCTOR  INDICIS,  S>  »     ,      ,  , 

J  c  3  towards  the  thumb. 


abductor  minimi  Did-  ]  which  bend  the  little 
I     xi.  !  finger,  and  carry  it 

adductor  minimi  digiti,  jlike  the  thumb  out- 
^flexor  minimi  digiti,    J  wards  or  inwards. 

{  1  which  are  Imall  mufcles,  lying  be- 

I  twixt  the  metacarpal  bones,  and 
5.  j  inteross^i,  j>  agj^-ng       iumbricales  in  bend- 

J  ing  the  fingers. 

All  the  mufcles  of  the  thumb  are  feated  on  the  in- 
fide,  to  form  the  great  ball  of  the  thumb  ;  and  it  is  not 
eafy  at  firft  to  conceive  how  mufcles,  having  fo  much 
the  lame  place,  fhould  perform  fuch  oppofite  motions  ; 
yet  it  is  eafily  explained  by  the  flight  variation  of 
their  places ;  for  the  abductor  arifes  from  the  annu- 
lar ligament  near  the  radius,  and  goes  towards  the 
back  of  the  thumb.  The  flexor  arifes  deeper  from 
bones  of  the  carpus,  and  from  the  infide  of  the  liga- 
ment, and  goes  to  the  infide  of  the  thumb.  The 
adductor  arifes  from  the  metacarpal  of  the  mid- 
finger,  and  goes  to  the  inner  edge  of  the  thumb. 

CIII.  The  abductor  pollicis  is  covered  only  by 
the  common  integuments.  It  begins  a  little  tendi- 
nous from  the  outfide  of  the  annular  ligament,  juft 
under  the  thumb,  and  by  fome  little  fibres  from  the 
os  fcaphoides ;  and  from  the  tendon  of  the  long  ab- 
ductor or  extenfor  primus,  it  bends  gradually  round 
the  thumb,  and  is  at  lafl  inferted  in  the  back  of  the 
firft  joint,  juft  above  the  head  of  the  metacarpal  bone. 

But 
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But  it  does  not  flop  here  ;  for  this  flat  tendon  is  now 
expanded  into  the  form  of  a  fafcia,  which,  furround- 
ing  the  firft  bone  of  the  thumb,  goes  forward  upon 
its  back  part,  quite  to  the  end,  along  with  the  com- 
mon tendon  of  the  extenfor.  This  mufcle,  like  the 
others,  is  covered  by  a  thin  expanfion  from  the  ten- 
don of  the  palmaris,  as  well  as  by  the  common  inte- 
guments. 

Its  only  ufe  is  to  pull  the  thumb  from  the  fingers, 
and  to  extend  the  fecond  bone  upon  the  firft. 

Albinus  defcribes  a  fecond  mufcle  of  the  fame 
name,  having  the  fame  courfe,  origin,  infertion,  and 
ufe  :  It  alfo  arifes  from  the  outer  fide  of  the  ligament 
of  the  wrift,  and  is  fixed  into  the  fide  of  the  thumb, 
and  lies  upon  the  infide  of  the  former  mufcle.  () 

Thefe  two  are  inferted  into  the  firft  bone  of  the 
thumb  ;  but  the  next  is  inferted  into  the  metacarpal 
bone. 

CIV.  The  opponens  pollicis,  is  often  called  the 
metacarpal  of  the  thumb.  It  is  placed  on  the  infide, 
and  implanted  into  the  fide  of  the  thumb  :  Its  office 
is  to  draw  the  thumb  acrofs  the  other  fingers,  as  in 
clenching  the  fift ;  and  from  its  thus  oppofing  the 
fingers,  it  has  its  name  of  opponens. 

It  lies  immediately  under  the  laft  defcribed  mufcle, 
and  is  like  it  in  all  but  its  infertion. 

It  arifes  from  the  os  fcaphoides,  and  from  the  liga- 
ment of  the  wrift.  It  is  inferted  into  the  edge  and 
fore  part  of  the  metacarpal  bone  of  the  thumb :  and 
its  ufe  is  to  turn  the  metacarpal  bone  upon  its  axis, 
and  to  oppofe  the  fingers ;  or,  in  other  words,  to  bend 
.•the  thumb  :  for  I  can  make  no  diftinclion.  There- 
fore 
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fore  this  mufcle  and  the  next,  which  lies  clofe  Upon 
it,  may  be  fairly  confidered  as  but  two  different  heads 
of  one  thick  fliort  mufcle. 

CV.  The  flexor  brevis  pollicis  is  a  two-headed 
mufcle,  placed  quite  on  the  infide  of  the  thumb,  be- 
twixt the  fore-finger  and  the  thumb,  and  extends  ob- 
liquely acrofs  the  two  firft  metacarpal  bones.  It  is 
divided  into  two  heads  by  the  long  flexor  of  the 
thumb. 

The  edge  of  this  mufcle  lies  in  clofe  contact  with 
the  edge  of  the  laft,  or  opponens  ;  and  indeed  they 
may  fairly  be  confidered  as  one  large  mufcle  furround- 
ing  the  bafis  of  the  thumb. 

One  head  arifes  from  the  os  trapezium  or  bafe  of 
the  thumb,  and  from  the  ligament  of  the  wrift.  The 
other  head  comes  from  the  os  magnum,  from  many 
of  the  other  bones  of  the  carpus,  and  from  the  liga- 
ments which  unite  them. 

The  firft  head  is  the  fmallet  one  ;  it  terminates  by 
a  pretty  confiderable  tendon  in  the  firft  fefamoid  bone. 
The  fecond  head  runs  the  fame  courfe :  it  is  implant- 
ed chiefly  in  the  fecond  fefamoid  bone,  and  alfo  into 
the  edge  of  the  firft  bone  of  the  thumb  clofe  by  it. 
The  fecond  head  is  exceedingly  mufcular  and  ftrong: 
the  heads  are  completely  feparated  from  each  other  by 
the  tendon  of  the  flexor  longus  paffing  betwixt  them. 

The  office  of  this  mufcle  is  to  bend  the  firft  joint 
upon  the  fecond,  and  the  metacarpal  bone  upon  the 
carpus  :  and  indeed  the  office  of  this,  and  of  the  op- 
ponens, i3  the  fame.  It  is  in  the  tendons  of  this 
double-headed  mufcle  that  the  fefamoid  bones  are 
found. 

Vol.  I.  N  n  CVI.  The 
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CVI.  The  adductor  pollicis  arifes  from  the  me- 
tacarpal bone  of  the  middle-finger,  where  it  has  a  flat 
extended  bafe.  It  goes  from  this  directly  acrofs  the 
metacarpal  bone  of  the  fore-finger  to  meet  the  thumb. 
It  is  of  a  triangular  fhape,  and  Hat  :  Its  bafe  is  at  the 
metacarpal  bone  ;  its  apex  is  at  the  thumb  :  It  is  in- 
ferted  into  the  lower  part  or  root  of  the  fir  ft  phalanx: 
Its  edge  ranges  with  the  edge  of  the  flexor  brevis : 
It  concurs  with  it  in  office  ;  and  its  more  peculiar  ufe 
is  to  draw  the  thumb  towards  the  fore-finger,  as  in 
pinching. 

.  Thus  do  thefe  mufclcs,  covering  the  root  of  the 
thumb,  form  that  large  and  convex  ball  of  flelh  which 
acts  fo-ftrongly  in  almoft  every  thing  we  do  with  the 
hand.  The  ball  of  the  thumb  is  fairly  furrounded  :  it 
is  almoft  one  mafs,  having  one  office :  but  as  the  del- 
toides  will,  in  fomc  circumftanccs,  pull  the  arm  down- 
wards, fome  portions  of  this  flcfliy  mafs  pull  the 
thumb  outwards  obliquely;  fome  directly  inwards: 
but  the  great  mafs  of  mufcle  bends  the  thumb,  and 
oppofes  it  to  the  hand  ;  and  as  this  one  mufcle  is  to 
oppofe  the  whole  hand,  the  ball  of  flefli  is  very  power- 
ful and  thick. 

Tke  fhort  mufcles  of  the  little-finger  furround  its 
root,  juft  as  thole  of  the  thumb  furround  its  ball. 

CVII.  The  abductor  minimi  digiti  is  a  thin  flefhy 
mufcle,  which  forms  the  culliion  on  the  lower  edge 
of  the  hand,  juft  under  the  little-finger.  It  is  an  ex- 
ternal mufcle  :  It  arifes  from  the  os  pififorme,  and 
from  the  outer  end  of  the  annular  ligament.  It  is 
inferted  laterally  into  the  lirft  bone  of  the  little-finger ; 

but 
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but  a  production  of  it  flill  goes  forward  to  the  fecond 
bone  of  the  little-linger. 

Its  ufe  is  to  fpread  the  little-finger  fidewife,  and 
perhaps  to  aflift  the  flexors. 

CV1.II.      The  FLEXOR  PARVUS  MINIMI  DIGITI   is  a 

faiall  thin  mufcle  which  rifes  by  the  fide  of  the  laft, 
and  runs  the  fame  courfe,  with  nearly  the  fame  infertion. 

Its  origin  is  from  the  ligament  of  the  wrift,  and  iri 
part  from  the  crooked  procefs  of  the  cuneiform  bone. 
Its  ufe  is  to  bend  the  little-finger.  And  indeed  the 
office  and  place  of  both  is  fo  much  the  fame,  that  I 
have  marked  the  lad  as  a  flexor ;  and  the  little  diffe- 
rence there  is,  is  only  that  this  performs  a  more  direct, 
flexion. 

C1X.  The  adductor  minimi  digiti  is  fometimes 
called  the  metacarpal  of  the  little- finger.  It  lies  im- 
mediately under  the  former  mufcle.  Its  origin  is 
from  the  hook  of  the  cuneiform  bone  and  the  adjoin- 
ing part  of  the  carpal  ligament. 

It  is  inferted  into  the  outfide  of  the  metacarpal  bone, 
which  it  reaches  by  turning  round  it.  Its  ufe  is  to  put 
the  little- finger  antagonill  to  the  others  :  it  is  to  this 
finger  what  the  opponens  is  to  the  thumb.  It  alfo,  by 
thus  bending  one  bone  of  the  metacarpus,  affects  the 
whole,  increafes  the  hollow  and  external  convexity  of 
the  carpus,  and  fonm  what  is  called  Diogenes's  cup. 

CX.  The  a  bductor  indicis  is  a  flat  mufcle  of  con- 
fiderable  breadth,  lying  behind  the  adductor  pollicis, 
and  exactly  refembling  it,  being  like  the  fecond  layer. 
It  arifes  from  the  os  trapezium,  and  from  the  firft 
bone  of  the  thumb ;  and  it  is  inferted  into  the  back 
part  of  the  firft  bone  of  the  finger,  and  pulls  the  fore- 
finger towards  the  thumb. 
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The  interoffei  are  fituated  betwixt  the  metacarpal 
bones.  They  are  fmall,  round,  and  neat,  fomething 
like  the  lumbrjcales  in  fhape  and  fize.  Three  are 
found  in  the  palm,  which  bend  the  fingers,  and  draw 
their  edges  a  little  towards  the  thumb ;  four  are  found 
on  the  back  of  the  hand,  for  extending  the  fingers. 

CXI.  The  interossei  jnterni  arife  from  betwixt 
the  metacarpal  bones.  They  are  alfo  attached  to  the 
fides  of  theie  bones.  They  fend  their  tendons  twilling 
round  the  fides  to  the  backs  of  thefe  bones  ;  and 
they  are  inferted  along  with  the  tendons  of  the  lum- 
bricales  and  extenfors  into  the  back  of  the  ringer. 
They  are  thus  flexors  of  the  firft  joint,  and  extenfors 
of  the  fecond  joint,  as  the  lumbricales  are. 

CXII.  The  interossei  externi  are  four  in  num- 
ber. They  arife,  like  the  interni,  from  the  metacarpal 
bones  and  their  interflices,  and  from  the  ligaments  of 
the  carpal  bones.  They  are  peculiar  in  having  each 
two  heads,  therefore  named  interoffei  bicipites.  They 
join  their  tendons  to  thofe  of  the  extenfor  and  lumbri- 
cales: they  have  therefore  one  common  oirice  with 
them  ;  that  is,  extending  all  the  joints  of  the  fingers. 
Many  have  chofen  to  defcribe  the  origin  and  infertion 
with  mod  particular  care,  marking  the  degree  of  obli- 
quity, and  afcertaining  precifely  their  office,  and  gi- 
ving particular  names  to  each,  as  prior  indicis  for  the 
firft  external ;  all  which  I  forbear  mentioning,  becaufe 
they  muft  be  more  liable  to  perplex  than  likely  to 
affift  the  ftudent :  if  we  but  remember  their  common 
place  and  office,  it  is  enough.  The  tendons  of  the 
flexor  mufcles  bend  round  the  finger,  along  with  the 
interoilei  and  iumbvicales,  for  a  furer  hold  \  confeguent- 
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Iy  the  tendons  of  the  long  flexors,  of  the  lumbricales, 
of  the  interoffei  interni,  of  the  extenfors,  and  of  the 
interoflei  externi,  meet  upon  the  backs  of  the  fingers; 
which  are  by  them  covered  with  a  very  ftrong  web  of 
tendinous  fibres. 


CHAP.  IV. 

MUSCLES  OF  RESPIRATION  ;  OR,  OF  THE  RIBS. 

The  whole  back  is  clothed  with  ftrong  mufcles  ;  and 
all  its  holes,  irregularities,  and  lpines,  are  crofted  with 
many  fmaller  ones.  Thefe  mulcles  are  related  either 
to  the  arm,  to  the  ribs,  or  to  the  lpine,  i.  e.  the  verte- 
brae, whole  motions  they  perform  ;  and  from  this  we 
obtain  an  arrangement  not  mconliftent  with  the  regu- 
lar order  of  their  office,  and  yet  correipouding  with 
the  belt  order  of  diflecfion. 

The  firft  or  uppermoft  iayer  of  mulcles,  viz.  the  tra- 
pezius, the  mufculus  patientia:',  the  rhomboides,  the  la- 
tiflimus  dorfi,  belong  to  the  arm.  The  ferrated  muf- 
cles, which  lie  next  under  thefe,  are  the  mufcles  of 
refpiration,  and  belong  to  the  ribs :  while  the  fplenius 
and  complexus,  the  mufcles  of  the  neck,  the  longifli  - 
mus  dorfi,  facro  lumbalis,  and  the  quadratus  lumborum, 

which 
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which  are  mufcles  of  the  back,  and  the  innumerable 
fmaller  mufcles  which  lie  betwixt  the  vertebrae,  belong 
entirely  to  the  fpine. 

Refpiration  is  indeed  performed  chiefly  by  the  muf- 
cles of  the  belly,  that  is,  in  ordinary  and  eafy  breath- 
ing. In  high  breathing,  the  difficulty  is  relieved  by 
the  co-operation  of  almoft  all  the  mufcles  of  the  trunk; 
of  which  there  is  fcarcely  one  that  may  not  aflift  in 
.  fome  flight  degree.  But  yet  the  mufcles  of  the  abdo- 
men have  many  other  offices.  And  the  mufcles  of 
the  fpine,  and  of  the  fcapula,  again,  belong  properly 
to  the  arm  and  trunk ;  and  therefore  I  call  thofe  the 
mufcles  of  refpiration  by  which  the  ribs  are  moved  in 
breathing,  and  which  have  no  direct  relation  to  almoft 
any  other  motion  but  merely  that  of  the  ribs. 

The  mufcles  which  are  appropriated  to  the  ribs,  per- 
forming no  other  motion,  are, 

f  which  comes  from  the 

1.  The  serratus  posticus  j  neck,   and   lies  flelhy 

superior,  j  over  the  ribs,  to  pull 

[them  upwards, 
f  which  comes  from  the 

^,  !  lumbar    vertebrae,  and 

2.  The  serratus  inferior  ; 

i  lies  flat  on  the  lower 
posticus,  ;         e  „ 

j  part  of  the  back,  to  pull 

I  the  ribs  downwards. 

f  which  are  twelve  flat  muf- 

j  cles,arifingfromthetranf- 

g.  The  levatores  costa-  J  verfe  procefs  of  each  ver- 

RUMj  1  tebra,  and  going  down  to 

I  the  rib  below,  they  raife 

■ 

j_the  ribs. 
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f  which  lie   betwixt  the 
4.  The  intercostal  MVS-  J  ribs,  and  fill  up  all  the 
cles,  j  fpace  betwixt  rib  and  rib; 

l^they  alio  raife  the  ribs. 
And  there  may  be  added  to  thefe,  that  mufcle 
which,  lying  under  the  fternum  and  within  the  tho- 
rax, is  called  triangularis  fterni,  and  pulls  the  ribs 
downwards. 

CX1II.  The  serratus  superior  posticus  lies  flat 
upon  the  fide  of  the  neck,  under  the  trapezius  and 
rhomboides,  and  over  the  fplenius  and  complexus 
mufcles.  It  arifes  by  a  flat  and  Ihining  tendon  from 
the  fpines  of  the  three  lower  vertebras  of  the  neck  and 
the  two  uppermoft  of  the  back.  It  goes  obliquely 
downwards  under  the  upper  corner  of  the  fcapula,  and 
is  inferted  into  the  fecond,  third,  and  fourth  ribs,  by 
three  neat  flelhy  tongues.- 

The  ligamentum  nuchas  is  chiefly  formed  by  the 
meeting  of  the  trapezii  mufcles;  and  the  flat  tendons 
of  thefe  upper  ferrated  mufcles  help  to  form  it. 

They  are  purely  levators  of  the  ribs  :  their  effect 
upon  the  vertebra,  if  they  have  any,  rauft  be  very  flight. 

CXIV.  The  serratus  inferior  posticus  is  a  very 
broad,  thin,  mufcle,  lituated  at  the  lower  part  of  the 
back,  under  the  latiflimus  dorli,  but  above  the  longif- 
fimus  dorfl  mufcle. 

It  arifes  in  common  with  the  latiflimus  dorfi,  from 
the  fpines  of  the  two  or  three  lower  vertebrae  of  the 
back,  and  the  three  or  four  uppermoft  vertebras  of 
the  loins.  Their  origin,  like  that  of  the  latiflimus,  is 
by  a  thin  tendinous  expanfion  :  it  foon  becomes  flelhy, 
and,  dividing  into  three,  fometimes  four,  flelhy  ftraps 
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Or  tongues,  each  of  them  is  inferted  feparately  into 
the  ninth,  tenth,  eleventh,  and  twelfth  lower  ribs,  near 
their  cartilages.  So  that  this  mufcle,  fpreading  fo 
wide  out  from  the  centre  of  motion,  has  vaft  power  ; 
for  it  has  the  whole  length  of  the  rib  as  a  lever. 

Its  office  is  to  pull  the  ribs  downwards  and  back- 
wards ;  the  effect,  of  which  muft  be  to  comprefs  the 
cheft,  and  in  certain  circumftances  to  turn  the  fpifle. 

CXV.  The  levatores  costarum  are  twelve  muf- 
cles  on  each  fide,  for  the  direct,  purpofe  of  lifting  the 
ribs;  they  lie  above  or  upon  the  ribs,  at  their  angles, 
and  are  thence  named  by  fome  supra  costales. 

They  are  almoft  a  portion  of  the  external  intercof- 
tal  mufcles.  The  firft  of  the  levators  arifes  from  the 
tranfverfe  procefs  of  the  laft  vertebra  of  the  neck, 
and  goes  down  to  be  inferted  into  the  firft  rib,  near 
its  tuberofity ;  and  fo  all  that  follow  arife  from  a 
tranfverfe  procefs,  and  go  to  the  rib  below,  being  very 
fmalland  tendinous  at  either  end.  But  the  three  laft 
levators  arife  from  the  fecond  procefs  above  the  rib 
to  which  they  belong.  They  pafs  one  rib  to  go  into  the 
one  below  it :  they  are  confequently  twice  as  long  as 
the  nine  firft  are ;  and  are  therefore  named  levatores 
costarum  longiores  from  the  ninth  downwards. 

Thus  the  levatores  coftarum  are  a  fucceffion  of 
fmall  mufcles,  arifing  from  the  tranfverfe  procelTes  of 
the  vertebrae,  and  going  to  the  angles  of  the  ribs  ;  be- 
ginning from  the  laft  vertebra  of  the  neck,  and  end- 
ing with  the  laft  but  one  of  the  back.  They  lie  un- 
der the  longiffimus  dorli  and  facro-Iumbalis  ;  and 
often  they  have  connections  with  thefe  mufcles,  fome- 
times  very  clofe. 

CXVI.  The 
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CXVI.  The  i  n  ter  cos  tales  are  two  rows  of  mufcles 
which  lie  betwixt  the  ribs :  one  row  is  external,  the 
other  internal.  The  external  intercostals  run 
from  the  fpine  towards  the  fternum,  having  their 
fibres  directed  from  behind  forwards,  and  flopping  at 
the  cartilages  of  the  ribs.  The  internal,  again,  begin 
from  the-  fternum,  and  go  towards  the  fpine  ;  they 
have  their  fibres  directed  backwards,  and  they  flop  at 
the  angle  of  the  ribs  ;  the  reafon  for  which  might  be 
given,  were  it  worth  our  while  to  (top  for  an  explana- 
tion. 

Thefe  two  rows  were  thought  to  antagonize  each 
other  ;  the  one  to  pull  the  ribs  downwards,  the  other 
to  raile  them.  But  1  mall  not  ftop  to  explain  this,  nor 
to  refute  it ;  it  is  fufficient  to  declare  their  true  ufe, 
which  is  (both^external  and  internal)  to  raife  the  ribs 
and  afiift  infpiration  #. 

The  ninth,  tenth,  eleventh,  and  twelfth  ribs,  have  a 
freer  motion ;  and  it  appears  to  me  that  this  is  the  true 
ufe  of  the  levatores  longiores  ;  and  for  the  fame  rea- 
fon we  find,  that  from  the  lixth  rib  and  downwards 
there  are  certain  flips  of  the  internal  intercoftals,  which 
pafs  over  one  rib  and  go  to  the  fecond  below  ;  and  as 
the  levatores  longiores  were  called  fupra-coftales,  thefe 
have  been  named  infra-gostalhs,  and  costarum 
depressores  proprii.  They  were  difcovered  by 
Verhein,  and  bear  his  name  :  they  were  explained  as 
deprefibrs  of  the  ribs  by  Haller  ;  but  they  are  little 
different  from  the  intercoftals  in  form,  and  not  at  all 

Vol.  I.  O  o  in 

*  I  remember,  many  years  ago,  to  have  heard  Dr  Monro  explain 
the  office  of  the  intercoftal  mufcles  by  a  diagram,  deducing  from  that 
argument,  the  more  powerful  effeft  of  all  mufcles  having  oblique  fibrei. 
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in  office,  for  they  raifc  the  ribs  along  with  the  inter- 
coftal  mufcles. 

CXVII.    The  TRIANGULARIS    STERNI,   Or  STERNO 

costalis,  is  a  depreffor  of  the  ribs ;  an  internal  mufcle 
lying  chiefly  on  the  inner  face  of  the  fternum,  and  on 
the  cartilages  of  the  ribs.  It  is  very  generally  con- 
fidered  as  a  triangular  mufcle  on  each  fide,  but  fome 
confider  it  as  three  or  four  mufcles  under  the  title  of 
fterno-coftales. 

There  are  four  flips  lying  on  the  cartilages  of  the 
third,  fourth,  fifth,  and  fixth  ribs.  The  lower  portion 
of  the  triangularis  arifes  from  the  enfiform  cartilage, 
and  is  inferted  into  the  third  or  fourth  rib ;  the  third 
arifes  from  the  middle  of  the  fternum,  and  goes  oil' 
from  the  edges  of  that  bone  to  be  inferted  into  the 
third  rib. 

u 

The  fourth  or  uppermofl  portion  is  often  awanting  ; 
it  goes  off  in  part  alio  from  the  inner  furface  of  the 
llernum,  but  more  commonly  from  the  third  rib,  and 
goes  to  the  fecond  rib. 

In  a  dog  they  are  much  larger  than  in  a  man.  Their 
office  is  to  deprefs  the  ribs.  And  thefe  portions  are  all 
conjoined  at  their  roots,  which  gives  the  whole  mufcle 
the  triangular  fhape. 

The  true  ufes  of  the  intercoftales,  fubcoftales,  and 
triangularis  fterni,  have  been  difputed  ;  but  if  the 
firft  rib  be  more  fixed  than  the  other  ribs,  then  the 
intercoftals  proceeding  downwards  from  the  firft  rib 
.muff  raile  all  the  thorax  j  and  if  the  fternum  be  more 
fixed  than  the  ribs,  then  the  fterno-coftales  mufcles 
going  upwards  from  the  fternum  muft  pull  down  the 
ribs, 

CHAP, 
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MUSCLES  OF  THE  HJE.AD  AND  NECK. 

The  ferratus  fuperior  pofticus  being  raifed,  the  fple- 
nii  come  into  view;  and  the  fplenii  being  alfo  lifted, 
the  complexus  is  fully  expofed. 

CXVIH.  Splenius. — The  two  fplenii  are  fo  named 
from  their  lying  like  lurgical  fplints  along  the  fide  of 
the  neck  ;  both  together  they  have  the  appearance 
of  the  letter  Y ;  the  complexus  being  feen  betwixt 
them  in  the  upper  part  of  the  angle.  They  lie  im- 
mediately under  the  trapezii,  and  above  the  complexi. 

Each  fplenius  is  a  flat  and  broad  mufcle,  which 
arifes  from  the  fpinous  procetfes  of  the  neck  and  back, 
and  is  implanted  into  the  back  part  of  the  head.  It 
arifes  from  the  four  fpines  of  the  back  and  the  five 
lower  of  the  neck;  it  parts  from  its  fellow  at  the  fifth 
vertebra  of  the  neck,  fo  as  to  fliow  in  the  interflice 
two  or  three  of  the  uppermoft  fpines  of  the  neck,  with 
the  upper  part  of  the  complexus  mufcle  :  each  fpleni- 
us goes  obliquely  outwards,  to  be  inferted  into  the  oc- 
cipital ridge,  and  all  along  to  the  root  of  the  mailoid 
procefs.  At  the  third  vertebra  of  the  neck,  where  the 
two  fplenii  mufcles  part  from  each  other,  the  tendons 
of  the  oppoute  fplenii  are  clofely  connected  both  with 
each  other,  and  with  the  common  tendon,  which  h 
called  ligamentutn  nuchce. 

O  o  2  This 
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This  is  the  splenius  capitis  ;  but  there  is  a  portion 
of  this  fame  mufcle  which  lies  under  this,  and  which 
has  the  fame  common  origin,  but  which  terminates 
by  four  or  five  diftinct  tendons  in  the  tranfverfe  pro- 
ceffes  of  the  upper  vertebra  of  the  neck.  This  por- 
tion may  be  dilfected  apart j  and  has  been  confider- 
ed  by  many  as  a  mufcle,  the  splenius  colli  of  Al- 
binus  ;  who  has  diftingnifhed  as  fplenius  capitis  all 
that  part  arifing  from  the  fpines  of  the  neck,  and  im- 
planted into  the  head  ;  and  as  the  fplenius  colli,  all 
that  part  which  arifes  from  the  vertebras  of  the  back, 
and  is  implanted  into  the  tranfverfe  proceffes  of  the 
neck. 

Thefe  fplenii  are  the  proper  antagonifts  of  the  maf- 
toid  mufcles.  Both  the  fplenii  acting,  pull  the  head 
directly  backwards ;  one  ading  turns  the  head  and 
neck  obliquely  to  one  fide  ;  one  acting  along  with 
the  correfponding  maftoid  mufcle,  lays  the  ear  down 
upon  the  moulder. 

CXIX.  The  complexus  is  named  from  the  intri- 
cacy of  its  mufcular  and  tendinous  parts,  which  are 
mixed  ;  from  the  irregularity  of  its  origins,  which  are 
very  wide,  it  has  the  names  of  complexus-implica- 
tus-trigeminus,  by  which  the  ftudent  is  warned  of 
the  difficulty  of  understanding  this  mufcle. 

It  lies  immediately  under  the  fplenius ;  arifes  by  dif- 
tincl  tendons,  with  ten  or  more  tendinous  feet,  from  the 
tranfverfe  procelfes  of  the  neck  and  back,  from  the  four 
lower  vertebras  of  the  neck,  and  from  the  feven  upper- 
moft  of  the  back  ;  having  alfo  fome  lefs  regular  origins, 
as  from  two  fpines  of  the  back,  and  from  four  oblique 
procelfes  in  the  neck.  It  grows  into  a  large  mufcle, 
which  is  not  like  the  fplenius,  flat  and  regular,  but  thick, 
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rit-ihy,  compofed  of  tendon  and  flefh  mixed;  filling  up 
the  hollow  by  the  fides  of  the  fpines  of  the  neck,  and 
terminating  in  a  broad  flefhy  head,  which  is  fixed  un-> 
der  the  ridge  of  the  occipital  bone  ;  and  this  is  the  part 
which  is  feen  in  the  angle  or  forking  of  the  fplenii. 

This  may  Hand  as  the  general  defcription  of  the 
mufcle  confidered  as  one  :  but  Albinus  has  chofen 
to  defcribe  it  as  two  mufcles,  under  two  different 
names,  with  a  minutenefs  which,  far  from  clearing 
th  1  demonstration  of  any  difficulties,  makes  it  lefs 
diftincr,  ;  and,  if  any  thing  could  complete  the  con- 
fufion,  it  was  his  humour  of  calling  that  biventer 
which  had  been  hitherto  named  complexus,  and  na- 
ming the  lower  part  of  the  mufcle  complexus,  though 
it  never  had  been  diftinguifhed  from  the  reft. 

The  biventer  of  Albinus  is  the  upper  layer  of  the 
mufcle,  that  part  which  appears  in  the  fork  of  the 
fplenii :  And  if  we  have  hitherto  named  it  complexus, 
from  its  mixture  of  tendons  and  flefh,  it  is  particu- 
larly improper  to  transfer  that  name  to  another  part 
of  the  mufcle  which  is  lefs  complicated.  This 
upper  layer,  the  biventer  cervcis,  arifes  by  a  large 
broad  head  from  the  occipital  bone.  In  the  centre  of 
this  belly  there  is  a  confufion  of  tendon;  then  there  is 
a  middle  tendon,  about  the  middle  of  the  arch  of  the 
rtecEPj  and  the  lower  part  of  the  biventer  arifes  from 
two  parts;  firft,  by  one  flip  of  flefh  from  the  two  up- 
permost fpines  of  the  back  ;  and,  fecondly,  by  a  larger 
flefhy  portion  which  comes  from  the  fourth,  fifth,  fixth, 
and  feventh  tranfverfe  procefTes  of  the  back.  And  it 
is  from  the  upper  and  lower  flefhy  heads,  and  the  con- 
iufed  middle  tendon,  that  it  is  called  biventer. 

The 


294 


OF  THE  HEAD  AND  NECK. 


The  complexus  of  Albinus  lies  below  this  one.  It 
arifes  by  three  tendinous  and  flefhy  flips  from  the 
three  upper  tranverfe  proceffes  of  the  back  :  then  it 
has  four  other  flips  from  four  oblique  or  articulating 
proceffes  of  the  neck  ;  which  various  origins  are  ga- 
thered into  one  thick  irregular  flefhy  belly,  which  is 
implanted  into  the  occiput  under  the  great  head  of 
the  biventer,  and  mixed  with  it.  This  I  have  chofen 
to  explain,  left  the  ftudent  fhould  be  embarraffed  by 
falfe  names ;  referring  him  to  the  firft  paragraph  for 
the  true  and  limple  defcription  of  this  mufcle. 

CXX.  Trachelo-mastoideus  *. — The  laft  muf- 
cle is  often  named  complexus  major,  and  this  com- 
plexus minor;  but  a  fitter  name  is  the  trachelo- 
mastoideus,  from  its  origin  in  the  neck  and  its  in- 
fertion  in  the  maftoid  procefs. 

It  has  exactly,  or  nearly,  the  fame  origin  and  the 
fame  infertion  with  the  fplenius  ;  for  it  arifes,  not 
from  the  fpines  indeed,  but  from  the  tranfverfe  pro- 
ceffes  of  the  back  and  neck,  and  is  implanted  into  the 
maftoid  procefs. 

Its  origin  is  from  the  three  firft  vertebrae  of  the 
back,  and  from  the  five  loweft  of  the  neck  at  their 
tranfverfe  proceffes.  Its  origins  are  by  diftincl:  ten- 
dons, and  its  belly  is  in  fome  degree  mixed  of  ten- 
don and  flefh  ;  whence  its  name  of  complexus  minor. 
It  is  inferted  into  the  maftoid  procefs,  juft  under  the 
infertion  of  the  occipital  part  of  the  fplenius  :  and  in- 
deed its  long  and  flat  belly  lies  all  along  under  that 

mufcle, 

*  It  13  the  TRACHELO-MASTOIDEUS,  the  MASTOIDEUS  LATERALIS, 

the  capitis  partertius,  the  complexus  Mi.soR  :  by  fome  it  13 
cwfidered  as  apart  ofthe  complexus. 
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mufcle,  fo  that  the  order  is  this :  1.  The  trapezius  ; 
2.The  splenius  capitis  ;  3.  The  splenius  cervicis  ; 
4.  The  trachelo-mastoideus. 

It  is  needlefs  to  fpeak  of  its  ufe,  fince  the  ufe  of 
all  thefe  mufcles  is  to  draw  the  head  backwards  di- 
rectly, when  both  act;  obliquely,  when  one  acts  alone. 

The  recti  muscles  are  two  deep-feated  mufcles, 
which  go  immediately  from  the  vertebne  to  the  occi- 
put to  be  inferted  into  its  lower  ridge.  They  are 
called  major  and  minor. 

CXX1.  The  rectus  minor  is  the  fliorter  of  the 
two,  arifing  from  the  firft  vertebra  of  the  neck.  Its 
place  of  origin  is  a  fmall  tuber  which  ftands  in  the 
place  of  the  tranverfe  procefs  of  the  firft  vertebra ;  and 
from  that  point  where  it  is  tendinous,  it  goes  up  to 
the  occipital  ridge,  and  is  inferted  flcfliy. 

CXX1I.  The  rectus  major  is  larger.  It  arifes,  in 
like  manner,  tendinous,  from  the  fecond  vertebra  of 
the  neck  at  its  tranfverfe  procefs,  and  mounting  from 
that,  is  inferted  flefliy  into  the  lower  ridge  of  the  oc- 
ciput without  the  former.  Thefe  are  fo  placed,  that 
the  recti  minores  appear  in  the  interftice  of  the  recti 
majores.  And  though  we  call  them  both  recti,  yet 
they  cannot  truly  be  fo  ;  for  the  recti  minores  mull 
be,  in  fome  degree,  oblique,  and  the  recti  majores 
Rill  more  lb  :  and  confequently,  although  their  chief 
ufe  be  conjointly  to  draw  the  head  directly  backwards, 
yet  one  acting  mult  turn  the  head  to  its  fide.  And 
indeed  the  fame  may  be  faid  of  all  the  mufcles  of  the 
neck ;  for  they  are  all  divided  by  the  fpine,  and  con- 
fequently they  are  all  oblique. 

The 
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The  obliquus  superior  and  obliquus  inferior 
correfpond  very  clofely  in  all  things  with  the  recti ; 
but  in  their  oblique  direction  the  uppermoft,  as  be- 
ing much  fhorter,  has  been  named  obliquus  minor, 
the  lower  one  obliquus  major. 

CXXIII.  The  obliquus  superior  arifes  from  the 
tranfverfe  procefs  of  the  atlas,  and  is  inferted  into  the 
end  of  the  lower  occipital  ridge.  Its  ufe,  notwith- 
standing it  oblique  pofition,  is  not  to  turn,  but  to 
bend,  the  head  backwards  \  for  the  occipital  condyles 
are  not  concentric  circles.  Its  infertion  into  the  oc- 
ciput is  under  the  fplenius  and  complexus ;  but  one 
edge  of  it  is  above  the  infertion  of  the  rectus  major. 

CXXl  V.  The  obliquus  inferior  rifes  from  one 
vertebra  and  goes  to  another.  It  arifes  from  the  fpine 
of  the  fecond  vertebra  :  it  goes  to  the  tranfverfe  pro- 
cefs of  the  firft  ;  and  it  meets  the  fuperior  oblique 
mufcle ;  and,  by  the  long  lever  or  arm  of  the  firft 
vertebra,  obtains  great  power.  The  firft  vertebra  or 
atlas  rolls  on  the  tooth-like  procefs  of  the  dentatus  ; 
and  while  the  great  and  flow  motions  of  the  neck  in 
general  are  performed  by  other  mufcles,  the  jfhort  and 
quick  turnings  of  the  head  are  performed  entirely  by 
thefe  oblique  mufcles. 

MUSCLES  OF  THE  TRUNK. 

The  great  mufcles  which  move  the  back  and  loins 
are  the  quadratus  lumborum,  sacro  lumbalis, 
and  longissimus  dorsi. 

The  facro  lumbalis  and  longifTimus  dorfi  lie  imme- 
diately under  the  latiffimus  dorfi,  which  is  the  outer 

layer ; 


MUSCLES  OF  THE  TRUNK.  297 

layer;  the  quadratus  lumborum  lies  again  under 
thefe,  and  next  to  the  abdominal  muicles ;  and,  last- 
ly, the  abdominal  mufcles  are  the  innermoft  layer, 
and  make  the  back  part  of  the  walls  of  the  abdomen. 
Although  the  quadratus  lumborum  lies  deep  under 
the  longiflimus  dorii  mufcle,  I  mall  defcribe  it  fir  ft:  for 
the  fake  of  a  connection  which  will  be  prefently  un- 
derftood. 

CXXV.  The  quadratus  lumborum  is  a  flat 
Squared  mufcle,  named  quadratus  from  its  fquare  or 
rather  oblong  form.  Itarifes  flefhy  from  three  or  four 
inches  of  the  back  part  of  the  os  ilium,  and  from  the 
ligaments  of  the  pelvis,  which  tie  the  back  part  of  the 
ilium  to  the  fide  of  the  facrum  and  to  the  tranfverfe 
procefTes  of  the  loins.  As  it  goes  upwards  along  the 
iide  of  the  lumbar  vertebrae,  it  takes  hold  of  the  points 
of  the  tranfverfe  proceffes  of  each  by  fmall  tendinous 
flips  ;  fo  that  we  are  almoft  at  a  lofs  whether  to  con- 
(ider  thefe  as  new  origins  or  as  infertions :  but  its 
chief  infertion  is  into  the  lower  edge  of  the  laft  rib, 
and  a  fmall  production  of  it  flips  under  the  arch  of 
the  diaphragm,  to  be  implanted  into  the  body  or  fore 
part  of  the  lafl  verterbra  of  the  back. 

The  longissimus  do|£i  and  sacro  lumbalis  have 
their  origin  in  one  common  and  broad  tendon,  co- 
ming from  the  facrum,  ilium,  and  loins;  the  two  muf. 
cles  lie  along  fide  of  each  other;  the  longiflimus  dorfi 
is  nearer  the  fpine,  and  keeps  its  tendons  defer  by 
the  fpine.  The  facro  lumbalis  is  far  lei  irom  the 
fpine,  and  fpreads  its  tendinous  feet  broa  er  upon  the 
fides  of  the  thorax  ;  and  if  one  be  a  little  u;.de;  the 
other,  it  is  the  outer  edge  of  the  longiflimus  dorfi, 
which  is  a  little  under  the  ed  ge  of  the  lumbar  mufcle. 

Vox-  &  P  p  The 
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The  common  tendon  and  raufcle  (for  there  is  for 
fomc  way  but  one  mufcle)  begins  thus:  It  maybe 
laid  to  have  two  kinds  of  adhefion  ;  for,  firft,  exter- 
nally it  appears  a  broad,  flat,  and  mining  tendon, 
which  arifes  tendinous  from  all  the  fpines  of  the  lum- 
bar vertebrae,  from  the  fpines  of  the  facrum,  and  from 
the  back  part  of  the  os  ili  11111.  But  the  inner  furface 
of  this  broad  tendon  is  ftrongly  flefliy  ;  for  it  arifes 
flefhy  from  the  back  part  of  the  ilium,  from  the  deep 
hollow  betwixt  the  ilium  and  facrum,  from  the  fides 
of  the  long  fpines  of  the  lumbar  vertebrae,  and  from 
their  articulating  procefles  and  the  roots  of  their  tranf- 
verfe  procefles.  In  fhort,  its  origin  is  all  tendinous 
without,  and  all  flefhy  within  ;  and  its  flefh  arifes  from 
all  that  irregular  furface  which  is  on  either  fide  of  the 
fpine,  betwixt  the  os  ilium-  and  the  vertebrae  of  the 
loins ;  and  thus  it  continues  one  ftrong  tendinous  and 
flefliy  mufcle,  filling  up  all  the  hollow  of  the  loins. 
There  is  an  appearance  of  feparation,  fomething  like  a 
fplit  in  the  tendon,  which  fhows  in  the  loins  what 
part  of  the  tendon  belongs  to  each  mufcle ;  but  it  is 
only  in  the  back  that  they  are  fairly  divided. 

Juft  oppolite  to  the  lowed  rib,  the  longiffimus  dorfi 
and  facro  lumbalis  break  d(£  from  the  common  ten- 
don and  the  longiffimus  g$es  to  be  implanted  into 
the  vertebrae,  and  the  facro  lumbalis  to  be  implanted 
into  the  ribs. 

CXXVI.  The  longissimus  dorsi  is  a  mufcle  of 
the  fpine.  It  is  not  a  flat  mufcle,  but  round,  thick, 
and  firm,  filling  up  all  the  hollow  betwixt  the  fpine 
and  the  angle  of  the  ribs.  It  is  of  a  long  form,  as  its 
name  implies,  terminating  towards  its  top  almofl  in  a 
point.  It  has  two  diitincx  fets  of  feet  by  which  it  is  in- 
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ferted  ;  one  fet  of  feet  more  flefhy,  but  fmall  and  neat, 
go  outwards  from  the  fide  as  it  were  of  the  mufcle, 
to  be  implanted  near  the  heads  of  the  ribs  ;  the  lower 
ones  farther  out  than  the  heads  of  the  ribs ;  the  upper 
ones  clofe  to  the  head,  and  confequently  clofer  to  the 
fpine.  Thefe  heads  are  nine  or  ten  in  number,  cor- 
refponding  with  the  nine  or  ten  uppermoft  ribs.  An- 
other fet  of  heads,  which  are  not  fo  well  feen  as  this 
fet,  becaufe  they  lie  more  under  the  mufcle,  are  fmall, 
neat,  and  tendinous ;  they  go  in  an  oppofite  direction, 
viz.  inwards  and  upwards ;  keep  clofer  by  the  fpine, 
and  are  inferted  into  the  tranfverfe  proceffes  of  the  ver- 
tebne  of  the  back.  This  fet  of  heads  is  thirteen  in 
number,  implanted  into  the  tranfverfe  proceffes  of  all 
the  back,  and  of  one  vertebra  of  the  neck. 

GXXV1I.  The  sacro  lumbalis  feparates  from  the 
Iongiillmus  dorfi  at  the  lafl:  rib,  and  is  a  flatter  and  lefs 
flefhy  mufcle  :  its  twelve  tendons  are  flatter  than  thofe 
of  the  longiffimus  dorfi,  and  go  out  wider  from  the 
fpine.  The  tendons  next  to  the  longiffimus  dorfi  run 
higheft  up,  and  are  the  longed ;  thofe  fartheft  from 
the  fpine,  i.  e.  fartheft  out  upon  the  cheft,  are  the 
mortcft.  It  has  a  flat  tendon  for  each  rib,  which  takes 
hold  upon  the  lower  edfe  of  the  rib.  But  it  has  an- 
other order  of  fmall  mufcles  which  mix  with  it :  for 
as  the  longiffimus  dorfi  has  a  double  row  of  infertion, 
this  has  another  fet  of  attachments;  for  there  arifes 
from  the  furface  of  each  rib,  at  leaft  of  the  fix  or  feven 
loweft  ribs,  a  fmall  flip  of  flelli,  which  runs  into  the 
fubftance  of  the  facro  lumbalis,  and  mixes  with  it ;  and 
thefe  flefhy  flips  go  by  the  name  of  the  additamen- 

TUM  AD  SACRO-LUMBALEM,  Or  MUSCULI  ACCESSOR!!. 
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Both  thefe  mufcles,  viz.  the  longiffimus  and  facro- 
lumbalis,.  terminate  in  points  which  reach  towards  the 
neck  ;  and  under  the  point  of  each  there  lie  the  rooti 
of  two  fmall  mufcles,  which  go  up  to  move  the  neck. 
Many  have  referred  thefe  flips  going  up  into  the  neck 
entirely  to  the  mufcles  I  am  now  defcribing ;  calling 
one  an  afcending  flip  of  the  longiffimus  dorfi,  and  the 
other  a  flip  of  the  facro  lumbalis ;  while  others  have 
defcribed  them  as  diftinct  mufcles,  having  but  flight 
connections  with  the  longiffimus  and  facro  lumbalis. 
Their  proper  names  are  cervicalis  descen  d  ens,  and 

TRANSVERSAL  IS  COLLI. 

CXXVIII.  The  cervicalis  descendens  is  counsel- 
ed with  the  facro-lumbalis  mufcle  ;  it  cannot  be  en- 
tirely referred  to  it,  for  the  cervicalis  defcendens  arifes 
as  a  diflinct  mufcle  from  the  five  lower  vertebras  of  the 
neck  at  their  tranfverfe  procefles ;  goes  downwards  ve- 
}y  fmall  and  (lender  to  be  inferted  into  the  fix  upper- 
juoft  ribs,  to  get  at  which  it  flips  und,er  the  longefl  ten- 
dons of  the  facro-lumbalis ;  but  that  the  cervicalis  de- 
fcendens does  not  belong  to  the  facro-lumbalis,  may  be 
inferred  from  its  having  diflinct  tendons  from  fix  ribs, 
and  from  fix  tranfverfe  procefles  of  the  neck,  and  from 
thefe  tendons  being  in  a  direolbn  which  does  not  at  all 
correfpond  with  the  heads  of  the  facro-lumbalis.  Indeed 
the  longiffimus  dorfi  has  a  better  claim  to  this  mufcle  j 
for  a  long  flip,  partly  tendinous  and  partly  flefliy,  runs 
upwards  from  the  longefl:  tendon  of  the  longiffimus 
dorfi,  to  join  jtfelf  to  the  cervicalis  defcendens.  * 

CXX1X.  The 


*  Hence  it  is  plain  that  the  facro-lumbalis  and  longiflunus  dorfi 
have  nearly  an  equal  claim  to  this  cervicalis  defcendens.    For,  firfl, 
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CXXIX.  The  transversa  lis  colli  is  that  which 
Sabbatier  refers  to  the  longiifimus  dorfi  ;  but  it  is  a 
diltinct  mufcle,  arifing  partly  tendinous  and  partly 
fleiby  from  the  five  upper  tranfverfe  procefles  of  the 
back;  lies  betwixt  the  trachelo  maftoideus  and  the  cer- 
vicalis  defcendens  ;  goes  from  the  tranfverfe  procefTes 
of  the  back  to  the  tranfverfe  procefTes  of  the  neck,  and 
has  no  more  than  a  confufed  and  irregular  connection 
with  any  other  mufcle. 

The  quadratus  lumborum  keeps  the  trunk  erect 
by  the  action  of  both  mufcles  at  once  ;  inclines  it  to 
one  fide,  or  turns  it  upon  its  axis,  when  one  only  acts ; 
and  by  its  infertion  into  the  ribs  mult  affift  in  high 
breathing,  by  pulling  down  the  ribs.  The  longissi- 
mus  dorsi  has  no  power  but  over  the  fpine,  which  it 
bends  backwards,  acting  continually  in  keeping  the 
trunk  erect..  This  is  alfo  the  chief  ufe  of  the  facro- 
lumbalis;  but  the  sacro-lumbalis  going  out  further 
upon  the  ribs,  takes  fuch  hold  upon  them,  that  befides 
its  common  action  of  railing  the  trunk,  it  may,  on  oc- 
cafions,  pull  them  down,  aflifling  the  quadratus  and 
the  lower  ferrated  mufcle.  And  it  will  have  greater 
power  in  turning  the  trunk  of  the  body  upon  its  axis 
than  the  longiffimus  dorli,  which  pulls  almoft  directly 
backwards.  The  cervicalis  descendens co-operates 
with  the  trachelo  maftoideus  and  others,  which  turn 

the 

the  longiffimus  dorfi  fends  its  longeft  tendon  fairly  up  into  the  cervi. 
calis  defcendens  fo  far,  that  the  flip  is  implanted  into  the  tranfverfe 
procefTes  of  the  neck.  And,  fecondly,  the  feet  of  the  cervicalis  de- 
fcendens begin  under  the  lafl  tendons  of  the  facro-lumbalis,  fo  as  to 
have  the  appearance  of  arifing  from  its, fupplementary  mufcle,  the  ad- 
ditamentum,  and  being  a  part  of  it;  and  indeed  SabbaU'cr  Ins  de* 
feribed  it  according  to  this  view. 
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the  head  to  one  fide ;  and  the  cervicalis  defcendens 
bends  the  neck  to  one  lide ;  both  the  one  and  the  other 
being  independent  mufcles,  and  having  no  further  con- 
nection with  each  other  than  what  arifes  from  the  con- 
fufion  of  the  parts. 

Thefe  two  mufcles  bring  us  to  mention  that  intri- 
cate fet  of  mufcles  which  fills  up  all  the  hollows  and 
interftices  among  the  fpines  and  irregular  procefTes  of 
the  vertebra?,  which  might  be  fairly  reckoned  as  one 
mufcle,  fince  they  are  one  in  place  and  in  office ;  but 
which  the  anatomifl  may  feparate  into  an  infinite  num- 
ber, with  various  and  perplexing  names ;  an  opportu- 
nity which  anatomifts  have  been  careful  not  to  lofe. 

The  furface  of  the  back,  from  the  bulge  of  the  ribs 
on  one  fide  to  the  bulge  of  the  ribs  on  the  oppofite 
fide  of  the  thorax,  is  one  confufed  furface ;  confiding  of 
innumerable  hollows,  procefTes,  and  points  of  bone;  and 
it  is  tied  from  point  to  point  with  innumerable  fmall 
mufcles,  or  unequal  bundles  of  mixed  tendon  and 
flefh.  There  are  many  points ;  as  the  fpinous,  tranf- 
verfe,  and  oblique  procefTes  of  the  vertebrae,  and  the 
bulging  heads  and  angles  of  the  ribs ;  and  each  pro- 
cefs,  or  at  leaft  each  fet  of  procefle6,  has  its  diftincl  fets 
of  mufcles  and  tendons. 

1.  There  is  one  long  continuity  of  mufcular  and 
tendinous  fibres  going  from  fpine  to  fpine,  along  the 
whole  length  of  the  back  and  neck.  This  is  divided 
into  the  spinalis  cervicis  and  the  spinalis  dorsi. 

2.  There  is  a  fimilar  continuation  of  fibres,  with  lefs 
tendon  and  more  flefh,  belonging  one  half  to  the  fpine 
and  the  other  half  to  the  tranfverfe  procefTes,  where  it 
is  named  semi-spinalis  dorsi. 

3.  There 
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3.  There  is  a  great  mafs  lying  all  along  the  hollow 
of  the  back,  on  each  fide  of  the  fpinous  procefTes, 
which  paffing  alternately  from  the  tranfverfe  procefs 
of  one  vertebra  to  the  fpinous  procefs  of  the  next 
above,  is  of  courfe  fplit  into  many  heads,  but  yet  ha- 
ving fuch  connection  as  to  give  it  the  form  and  name 
of  a  fingle  mufcle,  the  multifidus  spinje. 

4.  and  5.  There  are  yet  fmaller  mufcular  fafciculi, 
which  Hand  perpendicularly  betwixt  every  two  tranf- 
verfe and  every  two  fpinous  procefTes  ;  thence  they  are 
named  intertransveb.sar.ii  and  inter-spinales. 

CXXX.  The  spinalis  cervicis  is  that  which  is 
implanted  into  the  fpines  of  the  cervical  vertebrae  ;  but 
becaufe  it  does  not  go  from  fpine  to  fpine,  like  the  fpi- 
nalis  dorfi,  but  from  tranfverfe  procefTes  to  fpines,  it 
has  been  named  by  Winflow  semi- spinalis,  or  trans- 
verso-spinalis  colli.  It  arifes  from  the  tranfverfe 
procefTes  of  the  fix  upper  vertebrse  of  the  back,  and  is 
inferted  into  all  the  fpinous  procefTes  of  the  vertebrae 
of  the  neck  except  the  firft  and  laft ;  and  it  extends 
the  neck,  or,  by  its  obliquity,  may  contribute  to  the 
turnings  of  the  neck,  or  to  bending  it  to  one  fide  f. 

CXXXI.  The  spinalis  dorsi  arifes  from  two  fpi- 
nous procefTes  of  the  loins,  and  from  the  three  lower 
fpines  of  the  back ;  and  paffing  two  fpines  untouch- 
ed, it  is  implanted  into  all  the  fpines  of  the  back  ex- 
cept 


f  The  tran  s vers ali s  cervicis  (vide  p.  301.)  is  that  which  goes 
from  the  tranfverfe  procefTes  of  the  back  to  the  tranfverfe  procefTes 
of  the  neck  ;  while  this,  the  spinalis  cervicis,  goes  from  the  tranf- 
verfe proceffes  of  the  back  to  the  fpines  of  the  neck. 
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cept  the  uppermoft.  This  mufcle  is  very  flender  and 
long,  and  confilts  fully  more  of  tendon  than  of  fldh  : 
it  has  five  feet  below,  rifing  from  the  'lower  fpines  of 
the  back  and  loins  ;  and  nine  feet  above,  implanted 
into  the  upper  fpines  of  the  back.  Its  action  mutt 
raife  the  fpine  ;  but  perhaps  it  may  be  equally  ufeful 
as  a  mufcular  and  tendinous  ligament. 

CXXX1L  The  semi-spinalis  dorsi  arifes  from  the 
tranfverfe  proceffes  of  the  lower  vertebrae  of  the  back 
all  but  two  ;  and  is  implanted  into  the  upper  fpinous 
proceffes  of  the  back,  and  into  the  firft  fpine  of  the 
neck*. 

CXXXIII.  The  multifidus  spinas:  runs  from  the 
facrum  along  all  the  fpine  to  the  vertebrae  of  the 
neck ;  and  is  a  compreheniive  and  true  way  of  de- 
fcribing  many  irregular  portions  of  rlefh,  which  authors 
have  divided  into  diftinct  mufcles  f.  It  is  a  continu- 
ed flefhy  indentation,  from  tranfverfe  procefs  to  fpine, 
through  all  the  vertebrae  of  the  back,  neck,  and  loins. 

It  begins  both  tendinous  and  flefhy  from  the  up- 
per convex  furface  of  the  os  facrum,  which  is  rough 
with  fpines  from  the  adjoining  part  of  the  ilium; 
and  in  the  loins  it  arifes  from  oblique  proceffes  ;  in 
the  back,  from  tranfverfe  proceffes ;  and  again  from 
oblique  proceffes  among  the  cervical  vertebras. 

Its  origin  in  the  loins  is  clofe  to  the  fpine ;  being 

from 


*  This  is  of  courfe  the  trans_verso-s.pinalis  dorsi  of  Window, 
f  Transverso-spinalis  lumborum  veterib.  sacer ;  semi-spi. 

NALIS  1NTERNUS,  five  TRANSVERSO-SPINALIS  DORSI  ;  SEMI-SPINA- 
LIS, five  transverso-spinalis  colli,  pars  interna.— Winflow. 
Transversalis  lumborum,  vulgo  sacer;  transversalis  dorsi; 
transversa  lis  colli.— Douglas. 
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from  the  upper  oblique  procefTes,  and  from  the  root 
of  the  tranfverfe  procefTes.  In  the  back  it  arifes  from 
the  tranfverfe  procefTes,  and  therefore  arifes  there  by 
more  diftinct  heads.  In  the  neck,  again,  it  arifes  from 
the  lower  oblique  procefles  more  confufedly. 

Its  bundles  or  fafciculi  are  inferted  into  the  fpinous 
procefTes;  fometimes  into  the  fecond,  or  even  into  the 
third  or  fourth  fpine,  above  that  from  which  the 
bundle  arifes ;  for  the  tendons  do  not  flop  at  that  fpi- 
nous procefs  which  they  firft  touch,  but  go  upwards, 
taking  attachments  to  other  two  or  three,  and  mixing 
their  tendons  with  thofe  of  the  fafciculi  above  and  be- 
low •,  and  thefe  tendons  reach  from  the  firft  of  the 
loins  to  all  the  vertebrae,  up  to  the  atlas,  which  is  the 
only  one  not  included. 

The  ufe  of  the  multifidus  fpinae  is  to  retain  the 
fpine  from  being  too  much  bent  forwards ;  for  thefe 
mufcles  ferve  (as  I  have  obferved)  the  purpofe  of  a 
ligament,  and  the  bed  of  all  ligaments,  having  a  de- 
gree of  ftrength  exactly  proportioned  to  the  neceffity 
for  ftrength.  It  alfo  moves  the  fpine  backwards, 
though  perhaps  it  is  lefs  ufeful  in  this  than  as  a  liga- 
ment ;  for  we  find  it  as  ftrong  in  the  vertebrae  of  the 
back,  which  have  little  motion,  and  that  little  very 
flow  and  general.  It  feems  rather  intended  to  mode- 
rate the  lateral  motions  of  the  vertebrae  than  to  pro- 
duce them  :  When  it  acts,  its  chief  ufe  is  either  to 
refift  the  fpine  being  bent  forward  by  a  weight,  or  to 
erect  the  fpine. 

CXXXIV.  The  interspinales  colli,  dorsi,  and 
lumborum,  have  varieties  fo  little  interefting  that 
they  need  hardly  be  defcribed.    The  INTERSPINALES 

Y0L'  *•  C^q  COLLI 
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colli  are  ftronger,  becaufe  the  neck  has  many  and 
quick  motions,  and  the  bi furcated  fpines  of  the  neck 
give  broader  furfaces  for  thefe  mufcles.  The  inter- 
spinales  dorsi  are  almoft  entirely  awanting,  becaufe 
the  fpines  of  the  back  are  clofe  upon  each  other,  and 
the  yertebne  are  almoft  fixed.  The  interspinales 
in  the  loins  are  rather  tendons  or  ligaments  than 
proper  mufcles. 

CXXXV.  The  intertransversales  are  again 
flronger  and  fuller  in  the  neck,  becaufe  of  the  lateral 
motions  of  the  neck  being  free,  and  its  tranfverfe  pro- 
ceffes  forked.  They  are  in  more  numerous  bundles 
where  the  motion  is  greateft,  viz.  betwixt  the  atlas 
and  dentatus ;  and  it  is  there  that  Albinus  counts  his 
intertransversales  cervicis,  priores-latera- 
les,  &c.  The  inter-tranfverfurii  are  awanting  in 
the  back,  giving  place  to  the-  ligaments,  by  which 
they  are  tied  to  each  other  and  to  the  ribs ;  but  in 
the  loins,  the  inter-traniVerfarii  are  again  ftrong,  for 
the  lateral  or  twilling  motions  of  the  loins. 

The  mufcles  on  the  fore  part  of  the  head  and  neck 
will  complete  the  catalogue  of  thole  belonging  to  the 
fpine,  and  they  are  the  chief  antagonists  to  the  muf- 
cles which  I  have  been  defcribing. 

CXXXVI.  The  platisma  myoides  f  is  a  very 
thin  mufcular  expanfion,  like  the  cutaneous  mui'clem 
animals.  It  is  fpread  over  the  other  mufcles  imme- 
diately under  the  ikin,  and  covers  the  whole  neck  and 
lower  part  of  the  face. 

•   It  arifes  from  the  cellular  fubftance  and  aponeu- 

rofis, 

,   f  The  platisma- myoides  is  alfo  named  m^culvs  cutanea 

LATIS^IMUS  COLLI;  Slid  QUADRATU S  GEN/E. 
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rofis.  which  cover  the  pectoral  inufcle,  the  deltoid 
mufcle,  and  the  clavicle.  Its  origin  is  by  long  fepa- 
rate  flefhy  flips  ;  it  goes  like  a  thin  integument  over 
the  neck,  and  is  firft  inferted  about  the  deprefibr  an- 
guli  oris;  and  then  going  over  the  maffeter,  is  loft  be- 
twixt the  mufcles  and  the  integuments  of  the  cheek. 

Perhaps  it  ferves  alfo  to  pull  down  the  fkin  of  the 
cheek  and  the  angle  of  the  mouth  ;  but  its  chief  in- 
fertion  is  into  the  lower  jaw,  and  its  ufe  to  pull  it 
downwards. 

CXXXVII.Mastoideus. — This  mufcle  arifes  part- 
ly from  the  clavicle,  partly  from  the  fternum.  Albinus 
reckons  it  two  mufcles,  the  sterno-mastoideus,  and 
cleido-mastoideus  :  a  more  common  name  is  the 
sterno-cleido-mastoideus  »  but  here,  as  in  other 
things,  I  adhere  to  what  is  plained.  And  the  moft  fa- 
miliar and  eafy  name  is  mufculus  mastoideus,  confi- 
dering  the  clavicular  portion  as  an  addition  only. 

Its  origin  from  the  upper  part  of  the  fternum  is 
pretty  round.  It  arifes  again  flat  from  the  fore  part  of 
the  clavicle ;  and  this  fecond  origin  is  broad  and  flcfh  v, 
while  the  firft  one  is  tendinous  and  pointed.  Thefe 
two  heads  form  together  a  very  big,  ftrong,  bellied, 
flefhy  mufcle,  which  is  inferted  into  the  maftoid  pro- 
cefs  by  a  broad  tendon,  which  indeed  furrounds  the 
maftoid  procefs,  and  from  that  extends  ftill  backwards 
towards  the  lambdoidal  future.  When  one  of  the 
maftoid  mufcles  acts,  it  turns  the  head  to  one  fide ; 
when  both  act,  they  pull  the  head  directly  forwards. 

CXXXVIII.  Rectus  internus  capitis  major. 
There  are  three  mufcles  on  each  fide,  lying  under  the 

CLq  2  ccfo- 
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cefophagus,  trachea,  and  great  veflels,  flat  upon  the 
fore  part  of  the  vertebra? ;  and  this  is  the  firft  and 
longeft. 

Although  this  be  called  rectus,  it  is  oblique,  and 
runs  rather  on  one  fide  ;  for  it  arifes  from  the  tranf- 
verfe  procefles  of  the  five  lower  vertebrae  of  the  neck, 
and  is  inferted  into  the  cuneiform  procefles  of  the  oc- 
cipital bone,  juft  before  the  foramen  magnum. 

CXXX1X.  Rectus  internus  minor.  This  is  an 
exceedingly  fmall  mufcle  ;  refembles  the  obliquus  pos- 
terior of  the  head.  It  lies  immediately  under  the  rec- 
tus  major  :  It  arifes  from  the  fore  part  of  the  body 
of  the  firft  vertebra,  the  atlas ;  and  going  (like  the 
other  rectus)  obliquely  inwards,  it  is  inferted  into  the 
occipital  bone  near  the  condyle. 

CXL.  And  the  rectus  capitis  lateralis  is  ano- 
ther fmall  inufcle  like  the  former ;  which  arifes  from 
the  tranfverfe  procefles  of  the  firft  vertebra,  and  is  in- 
ferted into  the  fide  of  the  cuneiform  procefs  of  the  oc- 
cipital bone.  It  lies  immediately  under  the  exit  of  the 
great  jugular  vein. 

CXLI.  Longus  colli.  This  is  the  chief  of  thofe 
mufcles  which  lie  upon  the  fore  part  of  the  neck ;  it 
is  very  long,  arifing  from  the  flat  internal  furface  of 
the  vertebrae  of  the  back  to  go  up  along  thofe  of  the 
peck. 

Its  origin  is  firft  within  the  thorax,  from  the  three 
uppermoft  vertebras  of  the  back,  from  the  flat  part 
of  their  bodies,  and  then  from  all  the  tranfverfe  pro- 
cefles or  the  neck  except  the  three  upper  ones.  It  is 
inferted  tendinous  into  the  fore  part  of  the  fecond 

vertebra 
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vertebra  of  the  neck,  where  the  oppofite  large  muf- 
cles  meet  in  one  point  almoft  *. 

All  thefe  mufcles,  which  lie  thus  flat  upon  the  plain 
furface  of  the  vertebrae  of  the  neck,  pull  the  head  and 
neck  directly  forwards ;  or  when  the  mufcles  of  one 
fide  act,  they  are  of  ufe  in  pulling  it  towards  that  fide ; 
though  I  rather  fuppofe  that  that  motion  is  perform- 
ed by  the  external  mufcles. 

CXL1I.  The  scalenus  I  confider  as  one  mufcle ;  for 
it  is  one  in  origin,  infertion,  and  office.  Its  origin  is 
from  the  whole  upper  furface  of  the  firft  rib  from  its 
cartilage  backwards,  and  alfo  from  the  fecond  rib ; 
and  its  infertion  is  into  the  tranfverfe  procefies  of  the 
vertebras  of  the  neck.  But  by  its  broad  origin,  and 
its  very  long  infertion,  it  gWes  opportunity  for  divi- 
ding it  into  feveral  fafciculi ;  and  accordingly  it  has 
been  fo  divided  :  but  thefe  divifions  are  entirely  mo- 
dern, artificial,  and  unnatural.  The  ancients  con- 
fidered  it  as  one  triangular  mufcle  :  Winflow  divided 
it  into  two,  the  primus  and  fecundus ;  Cowper  into 
three;  Douglas  into  four;  and  Albinus  divides  it  into 
five  mufcles.  The  ancients  called  it  fcalenus  from  its 
refemblance  to  the  fcalen  triangle ;  and  the  true  ana- 
tomy is  to  confider  it  as  one  great  triangular  mufcle, 
flat,  and  ftretching  from  the  ribs  to  the  neck,  clofing 
the  tfiorax  above,  and  giving  pafiage  to  the  nerves  and 
veffels  of  the  arm. 

If  it  were  to  be  defcribed  in  diftinct  portions,  it 
would  be  in  three  parts.  The  anterior  portion  arifes 
from  the  tranfverfe  procefies  of  the  fi;x  lower  verte- 
brae 


*  The  Iengus  colli  mufcle  is  in  part  covere4  by  the  re&ui  major, 
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brse  of  the  neck,  and  is  inferted  into  the  flat  part  of 
the  firft  rib  hard  by  its  cartilage.  The  middle  portion 
from  the  four  lower  vertebrae  goes  to  the  outer  edge 
of  the  rib,  and  extends  along  all  its  length.  The  pof- 
terior  portion  is  the  thinneft  and  longeft  ;  for  it  arifes 
from  the  tranfverfe  procefTes  of  the  fecond,  third,  and 
fourth  vertebrae.  It  is  inferted  into  the  upper  edge  of 
the  rib,  about  an  inch  or  more  from  its  articulation 
with  the  fpine. 

The  firft  head  is  tendinous  and  flefhy  at  its  infertion 
into  the  rib  ;  but  the  fecond  and  third  heads  are  ten- 
dinous both  in  their  origins  and  infertions. 

The  artery  goes  through  the  flelh.  of  the  firft  por- 
tion, about  an  inch  above  the  axilla. 

The  nerves  pafs  in  the  interftice  betwixt  the  firft 
and  fecond  portions. 

The  office  of  the  fcalenus  mufcle  is  to  pull  the  neck 
to  one  fide,  or  to  bend  the  head  and  neck  forward 
when  both  aft ;  and  when  the  neck  is  fixed  back- 
wards, they  may  perhaps  raife  the  ribs;  for  afthmatics 
are  obferved  to  throw  the  head  backwards,  in  order  to 
raife  the  cheft  with  greater  power. 


CHAP 
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OF  THE  MUSCLES  OF  THE  ABDOMEN,  AND 
OF  THE  DIAPHRAGM. 


1  HE  abdominal  mufcles  cover  in  the  belly,  contain 
the  bowels,  and  take  a  firm  hold  upon  the  pelvis  and 
the  trunk  ;  the  diaphragm,  again,  is  a  moving  parti- 
tion betwixt  the  thorax  and  the  abdomen ;  and  the  dia- 
phragm prefling  down  the  bowels  upon  the  abdominal 
mufcles,  enlarges  the  thorax,  and  the  abdominal  muf- 
cles reacting,  pufli  the  bowels  back  upon  the  dia- 
phragm, and  comprefs  the  thorax.  Thus  the  alter- 
nate yielding  and  reaction  of  the  abdominal  mufcles 
and  diaphragm  performs  breathing;  agitates  thebowels; 
promotes  the  circulation  ;  expels  the  faeces  and  urine ; 
aflifts  the  womb  in  the  delivery  of  the  child.  And, 
with  all  thefe  important  ufes,  the  abdominal  mufcles 
bend  and  turn  the  trunk,  and  fix  it  for  the  ftronger 
adtions  of  the  limbs.  They  fteady  the  body  in  lifting 
weights,  in  bearing  loads,  in  all  our  more  violent  ex- 
ertions: They  often  give  way  under  this  double  office 
of  breathing  and  of  (training  along  with  the  reft  of 
the  body  -y  and  the  bowels  coming  out  through  their 

natural 


3*2  MUSCLES  OF  THE  ABDOMEN, 

natural  openings,  or  by  burfting  through  the  interfti- 
ces  of  their  fibres,  form  herniae  of  various  kinds. 
Whence  the  anatomy  of  thefe  mufcles  is  mod  intereft- 
ing  to  the  furgeon. 

The  mufcles  of  the  abdomen  are  five  on  either  fide* 
I.  The  outer  oblique  mufcle,  to  which  the  names  of 
descenden  s,  declivis,  and  major,  are  added,  becaufe 
it  is  the  outermoft  of  all  the  abdominal  mufcles ;  be- 
caufe it  is  the  largeft,  covering  all  the  fide  of  the  ab- 
domen with  its  fleftiy  belly,  and  all  the  fore  part  of  the 
abdomen  with  its  broad  expanded  tendon ;  and  it  is  cal- 
led declivis,  or  defcendens,  becaufe  its  flefhy  belly  be- 
gins above  upon  the  borders  of  the  thorax  ;  and  be- 
caufe both  its  mufcular  and  tendinous  fibres,  which  lie 
parallel  to  each  other,  run  obliquely  from  above  down- 
wards and  inwards. 

2.  The  obliquus  internus  is  named  from  its  being 
within  the  firft  ;  and  has  the  names  of  ascendens  vel 
minor  fuperadded,  becaufe  its  flefhy  belly  is  fmaller 
than  that  of  the  firft,  arifes  below,  chiefly  in  the 
haunch-bone,  and  all  its  fibres  go  from  below  upwards. 

3.  The  transversal  is  lies  under  all  the  others,  and 
next  to  the  cavity  of  the  abdomen,  and  has  but  one 
name,  which  alfo  is  derived  from  the  direction  of  its 
fibres  running  acrofs  or  round  the  abdomen. 

4.  The  rectus,  fo  named  becaufe  of  its  running  on 
the  fore  part  of  the  abdomen  in  one  ftraight  line  from 
the  pubis  to  the  fternum. 

5.  The  pyramidal  mufcle  is  the  only  one  named 
from  its  fhape.  It  is  a  fmall,  neat,  conical  mufcle, 
"which  arifes  from  the  os  pubis  by  a  broad  bafis,  and 
ha&  its  apex  turned  upwards  j  but  it  is  not  always  found, 
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for  it  is  only  as  a  fupplement  to  the  recti  mufcles  and 
a  part  of  them  ;  whence  it  has  been  named  musculus 
succenturi  atus,  or  fupplementary  mufcle. 

CXLIII.  The  external  oblique  mufcle  arifes  from 
the  ribs,  and,  like  all  the  others  which  arife  from  ribs, 
is  a  ferrated  mufcle.  It  comes  from  the  eight  lower 
ribs  by  dittincl  ilelhy  tongues,  one  from  each  rib. 
Thefe  terras  are  mixed  with  the  indentations  of  the 
ferratus  major  anticus  mufcle,  which  goes  off  in  an 
oppolite  direction.  The  origin  of  the  mufcle  lies  out 
broad  upon  the  border  of  the  cheft;  it  is  its  thickeft 
and  mod  flefhy  part,  whence  its  fibres  go  down  all  in 
one  direction  parallel  with  each  other,  but  oblique 
with  refpedt  to  the  abdomen.  Its  flelhy  belly  ceafes 
about  the  middle  of  the  tide.  Its  flat  meet  of  tendon 
goes  over  the  fore  part  of  the  belly  till  it  meets  its  fel- 
low exactly  in  the  middle  ;  fo  that  one  half,  or  the  back 
part  of  the  abdomen,  is  covered  by  its  flefhy  belly,  and 
the  fore  part  by  its  tendinous  expanfion. 

The  mufcle  meets  its  fellow  in  the  middle  of  the 
belly ;  and  this  meeting  forms  (along  with  the  other 
tendons)  a  white  line  from  the  pubis  to  the  fternum, 
which  is  named  linea  alba.  It  alfo,  before  it  reaches 
the  middle,  adheres  to  the  flat  tendon  of  the  inner  ob- 
lique mufcle.  This  meeting  is  about  four  inches  on  ei- 
ther tide  of  the  linea  alba,  and  is  a  little  inclined  to 
the  circular,  whence  it  is  named  linea  femilunaris. 
And,  finally,  this  mufcle  is  implanted  into  the  fpine  of 
the  ilium  ;  flefhy  about  the  middle  of  the  ilium ;  ten- 
dinous at  the  fore  part  or  fpinous  procefs  of  the  ilium ; 
and  ftill  tendinous  into  the  whole  length  of  that  liga- 
ment, which  extends  from  the  fpine  of  the  ilium  to 
the  creft  of  the  pubis. 

Vol.  I,  R  1  This 
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This  is  the  whole  of  its  infertion,  viz.  all  the  length 
of  the  linea  alba,  from  the  pubis  to  the  fternum,  the 
fore  part  of  the  fpine  of  the  ilium,  and  the  ligament 
of  Paupart;  which,  though  it  is  commonly  thought  to 
be  but  the  tendon  of  the  external  oblique  ftretching 
from  point  to  point,  is  in  truth  a  diftinct  ligament,  in- 
dependent of  the  tendon,  and  ltronger  than  it. 

CXLIV.  Obliqhjus  internus  abdominis. — The 
chief  part  of  this  mufcle  arifes  thick  and  fielhy  from 
all  the  circle  of  the  fpine  of  the  ilium,  with  its  fibres 
directed  upwards.  But,  to  be  accurate,  we  mud  de- 
fcribe  it  as  arifing  from  the  whole  length  of  the  fpine 
of  the  ilium ;  from  the  joining  of  the  ilium  and  facrum; 
from  the  fpines  of  the  facrum  itfelf;  and  from  the  three 
lower  fpinous  procefTes  of  the  loins  *;  and,  laftly,  it  a- 
rifes  from  the  ligament  of  the  thigh,  at  its  end  next  to 
the  ilium  ;  but  ftill  the  chief  belly  is  at  the  iliac  fpine. 
From  that  it  fpreads  upwards  in  a  radiated  form  ;  the 
central  fibres  only  are  direct,  going  acrofs  the  abdo- 
men to  the  linea  alba;  the  higher  fibres  afcend  and 
go  towards  the  fternum,  and  the  lower  ones  go  oblique- 
ly downwards  to  the  pubis.  Its  fiat  tendon  is  like  that 
of  the  external  oblique  ;  and  it  is  inferted  into  the  car- 
tilages of  all  the  falfe  ribs,  into  the  fternum,  and  into 
the  linea  alba  through  its  whole  length. 

CXLV.  The  transversalis  abdominis  runs  direct- 
ly acrofs  the  belly.  It  arifes  flefliy  from  the  inner  fur- 
face  of  the  fix  lower  ribs,  where  its  digitations  mix 
with  thofe  by  which  the  diaphragm  arifes  tendi- 
nous y 


*  This  origin  from  the  fpinous  procefTes  of  the  loins  is  a  thin  tendon 
scranon  with  the  ferratus  and  latiffimus  dg'rfi  mufcles. 
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nous ;  from  the  tranfverfe  procefles  of  the  four  lower 
lumbar  vertebra  ;  from  the  whole  fpine  of  the  os  ili- 
um; and  from  a  part  of  the  femoral  ligament.  Upon 
the  whole,  its  origin  is  like  that  of  the  inner  oblique 
mufcle ;  its  fibres  go  acrofs  the  abdomen,  and  its  tendon 
is  inferted  into  the  whole  length  of  the  linea  alba. 

The  fucceflion  in  which  thefe  three  mufcles  arife 
from  the  chefl  is  this :  The  external  oblique  mufcle 
lies  broad  upon  the  outfide  of  the  cheft,  and  fo  its 
tongues  mix  with  the  tongues  of  the  ferratus  anticus 
major.  The  internal  oblique  mufcle  again  rifes  lower 
down  the  thorax,  from  its  edge,  from  the  cartilages  of 
the  ribs.  The  tranfverfe  mufcle  arifes  within  the  tho- 
rax, from  the  internal  furface  of  the  ribs,  oppofite  to 
■where  the  tongues  of  the  external  oblique  lie  ;  and  the 
diaphragm  arilingfrom  the  fame  ribs,  mixes  its  indigi- 
tations  with  the  tranfverfalis ;  fo  that  Cafpar  Bartho- 
lin, obferving  this  indigitation  to  be  very  curious  in  the 
larger  animals,  believed  the  diaphragm  and  tranfverfe 
mufcles  to  be  but  one  great  trigaftric  or  three  bellied 
mufcle  furrounding  all  the  abdomen. 

CXLVI.  The  recti  mufcles  cover  the  abdomen  on 
its  fore  part,  in  a  line  from  the  pubis  to  the  fternum  ; 
and  they  belong  fo  equally  to  the  fternum  and  to  the 
pubis,  that  it  is  indifferent  which  we  call  their  origin, 
and  which  their  infertion.  The  origin  (as  I  mould  call 
it)  of  each  rectus  mufcle  is  in  the  fternum ;  is  broad 
and  flefhy  ;  lies  upon  the  outfide  of  the  fternum,  co- 
vering part  of  the  fternum,  and  all  the  xiphoid  carti- 
lage, and  touching  and  mixing  its  fibres  with  the  great 
peftoral  mufcle.  It  is  about  four  inches  broad  all 
down  the  abdomen,  and  terminates  at  the  fide  of  the 
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fymphyfis  pubis  with  a  flat  and  pointed  tendon  about 
an  inch  in  length  and  about  an  inch  broad.  This 
inufcle  is  crofled  at  intervals  by  four  tendinous  inter- 
feftions,  which  divide  it  into  five  diftinft  bellies.  Com- 
monly there  are  three  bellies  above  the  u  mbilicus  and 
two  below  j  but  the  rec^i  mufcles  are  the  leaft  regular 
of  all  the  mufcles  of  the  abdomen.  Vefalius,  Albinus, 
and  Sabbatier,  were  thought  to  have  found  the  redi 
abdominis  extending  up  to  the  throat  j  but  it  is  now 
found  that  Vefalius  had  only  reprefented  the  mufcles 
of  a  monkey  or  of  a  dog  (which  are  very  long)  upon 
the  thorax  of  a  human  fubjedt  *  ;  Sabbatier,  upon  re- 
viling his  notes,  retraces  what  he  had  faid  ;  and  Albi- 
nus alfo  is  fuppofed  to  have  feen  only  a  production  of 
the  maftoid  mufcle,  extending  down  the  breaft  ;  for 
irregularities  of  this  kind  are  very  often  found. 

CXLVII.  The  pyramidal  mufcles  are  as  a  fupple- 
ment  to  the  recti.  There  is  a  fmall  neat  pyramidal  muf- 
cle on  each  fide,  or  rather  a  triangular  mufcle,  flefliy 
through  its  whole  extent  and  length,  with  its  bafe  turn- 
ed towards  the  pubis  and  its  apex  towards  the  umbili- 
cus ;  fo  that  its  origin  is  in  the  creft  of  the  pubis,  and 
its  pointed  infertion  in  the  linea  alba:  and  though  the 
pyramidal  mufcles  have  been  fuppofed  by  Mafia  to  re- 
  late 

*  "  Porro  (r)  linea  infignitur,  quae  carncam  re&i  mufculi  par- 
"  tem  firiit,  quxque  ultima  ipfius  infertipnis  in  homine  eft  portio, 
"  uti  in  quarta  tabula  ad  chara&erem  n.  eft  cernere.  Intercapedine 
<{  igitur  ab  r.  ad  s.  pertinente,  fe  offert  refti  simx.  abdominis  muf- 
"  culi  tendo,  feu  membrana,  excarnifve  mufculi  pars ;  t.  autem  in- 

dicat  carneam  mufculi  fedem,  primx  coftae  et  fecundoe  thoracis  in- 
"  fertam,  eftque  latus  ille  tendo  hominibus  haudquaquam,  ut  in 
I'  caudatia  fimiis,  et  canibus  conrnicuus." 

Vesauus,  p.  Jj6« 
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late  to  the  penis,  or  by  Fallopius  to  belong  to  the  uri- 
nary bladder,  their  true  ufe  is  only  to  affifl  the  rectus 
to  draw  down  the  fternum,  and  tighten  the  linea  alba, 
and  fo  to  give  greater  power  to  the  oblique  and  tranf- 
verfe  mufcles.  The  pyramidalis  is  fo  irregular  a  mufcle, 
that  fometimes  two  are  found  on  one  fide  and  none  at 
all  on  the  other.  Sometimes  two  on  each  fide,  fome- 
times there  is  but  one,  and  very  often  they  are  awanting, 
the  belly  of  the  rectus  coming  quite  down  to  the  pubis. 

1.  The  linea  alba  is  the  common  meeting  of  all 
the  thin  flat  tendons ;  and  therefore  we  call  it  their  in- 
fertion,  being  the  common  point  towards  which  they 
all  act :  it  is  white,  by  the  gathering  of  all  the  colour- 
lefs  tendons. 

2.  The  linea  semilunaris  is  a  line  of  the  fame 
white  appearance,  of  a  circular  form,  and  produced  by 
the  meeting  of  all  the  tendons,  on  the  edge  of  the  rec- 
tus mufcle,  to  form  a  flieath  for  it. 

3.  The  sheath  for  the  rectus  muscle  does  not 
admit  of  fo  brief  a  definition  as  thefe :  It  has  been  com- 
monly fuppofed  to  be  formed  in  a  very  curious  manner, 
chiefly  by  the  broad  tendon  of  the  obliquus  internus, 
which  being  the  central  mufcle  betwixt  the  two  other- 
layers,  is  fuppofed  to  have  its  tendon  fplit  into  two 
thin  flieets ;  that  the  outermoft  flieet  adheres  to  the 
outer  oblique  mufcle,  forming  the  outer  part  of  the 
flieath,  while  its  inner  flieet  adheres  to  the  tendon 
of  the  tranfverfe  mufcle,  forming  the  inner  part  of 
the  fheath  :  but  this  is  too  intricate,  and  can  hard- 
ly be  proved  by  diflection.  Cowper  exprefles  his 
doubts  about  the  doctrine  of  the  tendon  of  the  in- 
ner oblique  mufcle  being  fplit  into  two  layers ;  and  I 

think 
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think  the  trueft  defcription  is  this,  that  all  the  tendons 
meet  and  adhere  in  the  femilunar  line ;  that  they  im- 
mediately part  to  form  this  (heath  ;  that  the  flat  ten- 
dons of  both  the  oblique  mufcles  go  upon  the  outer 
furface  of  the  rectus  to  form  that  fide  of  the  flieath  ; 
that  the  tendon  of  the  tranfverfe  mufcle  only  lies 
under  the  redus,  forming  the  lower  part  of  the  Iheath, 
and  that  it  is  unaffifted  by  any  lamella  of  the  inner 
oblique  mufcle;  that  the  fheath  is  complete  at  the 
fore  part,  or  over  the  mufcle ;  but  that  under  the  muf- 
cle the  {heath  flops  about  five  or  fix  inches  above 
the  pubis,  and  that  there  the  redi  mufcles  (or  in 
their  place  the  pyramidal  mufcles)  lie  bare  upon  the 
bladder  and  other  abdominal  vifcera,  lined  only  by 
the  thin  peritonaeum  f .  And  that  this  back  layer  of 
the  flieath  is  thinner  and  more  delicate,  and  but  lit- 
tle attached  to  the  back  part  of  the  rectus  mufcle, 
which  is  eafily  raifed  in  dhTection;  while  the  fore  part 
of  the  fheath  adheres  firmly  to  the  fore  part  of  the 
mufcle,  forming  thofe  crofs  bands  or  tendinous  inter- 
ferons which  divide  the  rectus  into  bellies ;  and  the 
fheath  where  it  lies  over  the  mufcle  cannot  be  duTec- 
ted  without  a  degree  of  violence  either  to  the  flieath 
or  to  thefe  tendinous  interfeclions. 

4.  The  umbilicus  is  that  opening  in  the  centre  of 
the  abdomen,  in  the  middle  of  the  linea  alba,  through 
which  the  nutritious  vefiels  of  the  foetus  pafs.  The 

vefTels 


•J-  Cowpcr  had  never  obferved  this,  but  once  that  the  lower  part  of 
the  rectus  was  not  lined  by  the  tendon  of  the  tranfverfalis.  He 
concluded  that,  in  this  inftance,  it  was  a  fporting  of  nature  ;  "  fo 
«  much  a  lufus  naturae,  that  accidents  like  this  might  be  the  caufc 
^  of  certain  ruptures.''^ 
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veflels  have  degenerated  into  ligaments  in  the  adult, 
and  the  umbilicus  is  clofed  in  the  form  of  a  ring  *,  but 
fometimes  it  is  forced  by  violent  action,  and  the  vif- 
cera  come  out  by  it,  forming  umbilical  hernia. 

5.  The  ring  of  the  abdominal  muscles  is  that 
opening  near  the  lower  part  of  the  abdomen,  juft  over 
the  pubis,  through  which  the  fpermatic  cord  pafTes  in 
man,  and  the  round  ligament  of  the  womb  in  women. 

Cowper  (p.  5.)  fays,  that  the  fpermatic  cord  paffes 
through  feparate  rings,  in  each  of  the  three  abdomi- 
nal mufcles ;  and,  like  older  authors,  he  makes  nature 
exceedingly  wife,  in  placing  the  rings,  not  oppofite  to 
each  other,  but  one  high,  and  another  lower,  and  a 
third  lower  ftill,  fo  as  to  prevent  the  bowels  falling 
out.  Eut  the  truth  is,  that  neither  the  internal  ob- 
lique, nor  the  tranfverfe  mufcles,  have  any  (hare  at  all 
in  the  ring,  which  belongs  entirely  to  the  external  ob- 
lique mufcle,  and  is  formed  in  this  way.  All  the  ten- 
dinous fibres  of  the  external  oblique  are,  like  the  muf- 
cle itfelf,  oblique,  running  from  above  downwards  ; 
and  the  tendinous  fafciculi  are  in  fome  places  wider, 
a  little  disjoined  from  each  other,  and  refembling 
ftripes  crolTed  by  fmall  threads  of  tendon,  as  if  the 
long  fibres  were  in  danger  of  parting  from  each  other, 
fo  as  to  leave  a  gap,  and  were  held  together  by  thefe 
crofs  threads ;  and  it  is  in  fadl  a  wider  and  perfect  fe- 
paration  of  two  fibres  that  forms  the  ring,  and  a 
ftronger  interlacement  of  crofs  fibres  that  fecures  it 
from  fpliting  farther  up.  But  the  chief  fecurity  of 
the  ring  is  by  the  form  of  the  opening  ;  for  it  is  not 
a  ring,  as  wc  call  it,  but  a  mere  fplit  in  the  tendon, 
which  begins  about  an  inch  and  a  half  above  the  pubis, 

if 
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is  oblique,  and  looking  towards  the  pubis,  like  the^ 
fibres  which  form  it,  and  confifts  of  two  legs  or  pillars 
of  the  ring,  as  they  are  called ;  for  the  upper  flip,  which 
forms  the  upper  part  of  the  opening,  goes  dire&ly  to- 
wards the  creft  or  higheft  point  of  the  pubis ;  the  lower 
pillar,  or  the  flip  which  forms  the  lower  line  of  the  flit, 
turns  in  behind,  gets  under  the  upper  one,  and  is  im- 
planted into  the  pubis,  within  and  behind  the  upper 
pillar :  this  lower  flip  forms  at  once  the  lower  pillar 
of  the  ring  and  the  edge  of  the  femoral  ligament. 

Now  this  croffing  of  the  pillars  of  the  ring  fecures 
it  for  the  more  the  mufcle  pulls  in  prefling  upon  the 
abdominal  vifcera,  the  tighter  is  the  flit  drawn  ;  and 
the  obliquity  of  the  opening  gives  the  direction  to 
hernise  of  the  groin,  which  always  point  towards  the 
pubis,  fo  as  to  fall  into  thefcrotum  in  men,  or  into  the 
labia  pudendi  in  women,  keeping  clofe  by  the  groin. 

The  fpermatic  cord,  formed  of  the  veflels  belong- 
ing to  the  teflicle,  pafles  through  this  ring  of  the  ex- 
ternal oblique  mufcle ;  but  as  the  internal,  oblique, 
and  tranfverfe  mufcles,  form  no  fhare  in  the  ring,  the 
cord  pafles  by  their  lower  edge,  but  not  through  it. 
At  the  place  where  the  cord  pafles  the  edge  of  the 
internal  oblique  mufcle,  it  fends  a  bundle  of  flefliy 
fibres  down  along  the  cord,  which  go  all  along  the 
cord,  gradually  extend  towards  the  teflicle,  expand- 
ing and  growing  thin  upon  the  upper  end  of  the  tei- 
ticle,  and  gradually  difappearing  on  its  body.  This  is 

CXLVI1I.  The  cremaster  muscle  of  the  tes- 
ticle, which  is  a  thin  flip  of  fibres  from  the  internal 
oblique  mufcle  of  the  abdomen ;  which  is  defigned 
for  fufpending  the  teflicle,  and  for  drawing  it  up  ;  is 

very 
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very  thick  and  ftrong  in  the  lower  animals,  as  in  bulls, 
dogs,  &c. ;  is  eafily  found  in  man,  but  not  always, 
being  fometimes  thin  and  pa'e,  and  hardly  to  be 
known  from  the  coats  upon  which  it  lies.  It  appears 
to  grow  more  flefhy  in  old  age,  and  to  be  thickened 
in  enlargements  of  the  tefticle,  the  better  to  fupport 
,/he  weight. 

6.  The  ligament  of  the  thigh  *  is  a  diftincl  liga- 
ment, and  not  merely  the  tendon  of  the  external  ob- 
lique, rounded  and  turned  in.  It  arifes  from  the  fpi- 
nous  procefs  of  the  ilium,  and  isinferted  into  the  creft 
of  the  pubis.  It  receives  the  external  oblique  mufcle, 
for  the  tendon  is  implanted  into  it.  Part  of  the  fleih 
of  the  internal  oblique  mufcle  arifes  from  the  outer 
end  of  the  ligament.  It  forms  an  arch  under  which 
.the  pfoas  and  iliacus  internus  mufclcs,  and  the  great 
artery  of  the  thigh,  and  its  anterior  nerve,  pafs  out. 
The  great  vein,  and  the  lymphatics  of  the  limb,  re- 
turn under  it  to  get  into  the  abdomen  ;  the  lympha- 
tic glands  of  the  groin  lie  there.  The  whole  inteiilice 
is  furrounded  and  filled  up  by  cellular  fubftance  and 
fat,  but  it  is  not  firm  ;  the  playing  of  the  mufcles, 
and  the  fat,  and  inguinal  glands,  keep  it  open  and 
lax  and  at  that  point  the  bowels  are  apt  to  fall  down, 
efpecially  in  women,  where  the  fpine  of  the  ilium  is 
high  and  the  arch  wide.  So  little  are  femoral  hernia; 
or  the  form  of  this  opening  underftood,  that  no  particu- 
lar cufhion  is  adapted  to  this  part ;  for  it  is  fupported 
by  the  common  bandage  for  the  hernia  of  the  groin  : 

Vol.  I.  S  s  And, 

*  This  ligament  of  the  thigh  is  named  alfo  the  inguinal  liga- 
ment ;  the  CRURAL  ARCH  ;  the  LIGAMENT  of  TaUPARTJ  the  LIGA- 
MENT Of  Fallopius,  &c. 
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And,  a  few  year  ago,  hernia  of  the  groin  was  not 
even  known  by  anatomifts  of  the  higheft  name.  For 
Cowper  fays  (explaining  Paupart's  ligament),  "It  is 
"  not  impofiible  but  that  ruptures  may  fometimes 
"  happen  in  this  part ;  and  I  am  apt  to  imagine  this 
"  to  be  the  cafe  when  a  rupture  is  very  large,  and 
"  not  to  be  retained  by  a  trufs." 

It  often  happens,  that  in  vomiting,  in  violent  cough- 
ing, in  ftraining  at  ftool,  or  in  lifting  heavy  weights, 
thefe  natural  openings  are  forced,  and  the  bowels  de- 
fcend.  The  umbilicus  is  very  feldom  forced  by  fud- 
den  exertion,  for  it  is  a  very  firm  ring  ;  but  often  it  is 
llowly  dilated  in  pregnancy,  and  hernia  of  the  navel  is 
infinitely  more  frequent  with  women  than  with  men. 
— The  opening  of  the  ring  is  often  kept  dilated  by  the 
bowels  following  the  tefticle  when  it  defcends  ;  fo 
that  though  the  accident  be  almoft  forgotten,  the 
hernia  often  appears  again  in  the  adult :  mod  fre- 
quently the  ring  is  forced  in  ftrong  young  men  by- 
hard  and  continued  labour,  or  by  fudden  draining  ; 
but  women  are  fafer  from  this  kind  of  hernia,  becaufe 
the  round  ligament  of  the  womb  is  fmaller  than  the 
fpermatic  cord,  and  the  ring  in  them  is  very  clofe. 
—Abdominal  hernia  are  thofe  which  come,  not 
through  any  natural  opening,  but  through  the  inter- 
faces of  the  mufcles,  'by  the  parting  of  the  mufcular 
fibres  on  an  accidental  wound  in  the  abdomen,  or  by 
the  operation  of  the  Cefarean  fedlion  ;  for  a  wound 
of  the  abdominal  mufcles  feldom  heals  fo  neatly  as 
•  not  to  leave  fome  fmall  interftice,  through  which  the 
bowels  protrude.  Thus  any  point  may  be  forced  by 
violence,  any  of  the  openings,  or  all  of  them,  may  be 
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relaxed  by  vveaknefs,  as  in  dropficalor  other  lingering 
difeafes  :  for  it  is  from  this  caufe  that  hernia?  are  more 
frequent  in  childhood  and  in  old  age ;  by  the  laxity 
which  is  natural  to  childhood,  or  by  the  weaknefs 
natural  to  the  decline  of  life.  Often  there  feems  to  be  a 
hereditary  difpofition  to  herniae  in  certain  houfes;  the 
form  of  the  openings  of  the  abdomen  being  wider  in  a 
whole  family,  jult  as  the  features  of  the  face  are  pe- 
culiar. And  1  have  feen  a  child  with  all  thefe  open- 
ings fo  particularly  wide,  that  upon  the  flighted 
coughing  or  crying,  hernias  came  down  at  every  pof- 
fible  point,  at  the  navel,  the  fcrotum,  the  thigh,  and 
in  the  fides  of  the  abdomen,  all  at  once  ;  or,  as  one 
tumour  was  reduced,  another  arofe. 

The  effects  of  the  abdominal  mufcles  in  moving 
the  trunk  cannot  be  miftaken.  The  recti  pull  the 
ribs  downwards  in  breathing,  flattening  the  belly,  and 
bending  the  body  forwards.  The  two  obliqjje  mus- 
cles of  one  iide  acting,  turn  the  trunk  upon  its  axis  ; 
but  the  oblique  mufcles  of  the  oppofite  fide  acting,  co- 
operate with  the  rectus  in  flattening  the  belly  and 
bending  the  body :  and  the  transverse  muscles 
tighten  the  linea  alba,  fo  as  to  give  effect  to  all  the 
others  ;  and  particularly  they  brace  the  fheath  of  the 
recti  mufcles,  fo  as  to  give  them  their  true  effect. 

CXLIX.  The  diaphragma  is  a  Greek  word,  tranf- 
lated  inter-feptum  ;  the  tranfverfe  partition  betwixt 
the  abdomen  and  the  thorax ;  the  midriff :  but  it  is  not 
merely  a  tranfverfe  partition,  it  is  a  vaulted  divifion 
betwixt  the  thorax  and  abdomen  ;  and  not  only  is 
the  middle  raifed  into  a  vaulted  form,  but  its  obli- 
quity is  fuch,  that  though  its  fore  part  be  as  high  as 
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the  fternum,  its  lower  and  back  part  arifes  near  the 
pelvis  from  the  loweft  vertebra?  of  the  loins. 

It  is  a  circular  mufcle,  which  is  flefliy  towards  its 
borders,  and  tendinous  in  the  centre  ;  which  is  con- 
vex towards  the  thorax,  and  concave  towards  the  ab- 
domen ;  becoming  plain,  or  aim  oil  fo,  when  it  preffes 
againft  the  abdominal  mufcles  in  drawing  the  breath; 
and  returning  to  its  convex  form  when  the  abdominal 
mufcles  react  in  pufhing  it  back  into  the  thorax. 

The  diaphragm  arifes,  by  one  broad  flefhy  attach- 
ment, from  all  the  borders  of  the  cheft,  forming  the 
upper  or  greater  mufcle  of  the  diaphragm    and  it 
arifes  below,  by  many  fmall  tendinous  feet,  from  the 
fore  part  of  the  loins,  which,  meeting,  form  what  is 
called  the  lefl'er  mufcle  of  the  diaphragm.  '  ill,  The 
great  or  upper  mufcle  arifes,  firft,  from  under  the  xi- 
phoid cartilage,  and  from  the  lower  furface  of  the 
llernum.  2dly,  From  all  the  falfe  ribs ;  from  the  carti- 
lage of  the  feventh,  eighth,  and  ninth  ribs  ;  and  from 
the  bony  parts  of  the  tenth  and  eleventh  ribs ;  and 
from  the  tip  of  the  twelfth  rib.    All  thefe  origins  are, 
of  courfe,  flefliy  digitations  or  tongues,  which  inter- 
mix with  thofe  of  the  tranfverfe  mufcle  of  the  abdo- 
men. 3dly,  From  the  tip  of  the  twelfth  rib  to  the  lum- 
bar vertebrae  there  is  a  ligament  extended,  which, 
going  like  an  arch  over  the  pfoas  and  quadratus  lum- 
borum  mufcles,  is  named  lig amentum  arcuatum; 
and  from  this  another  part  ftill  of  the  great  mufcle  of 
the  diaphragm  arifes.    Thus  the  upper  mufcle  of  the 
diaphragm  has  four  chief  origins,  viz.  from  under  the 
llernum  and  xiphoid  cartilage  ;  from  all  the  falfe  ribs ; 
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from  the  ligamentum  arcuatum  ;  and,  in  fhort,  from 
all  the  borders  of  the  cheft,  from  the  xiphoid  carti- 
lage quite  round  to  the  vertebrae  of  the  loins. 

2.  The  lesser  muscle  of  the  diaphragm,  which 
arifes  from  the  fpine,  begins  by  four  fmall  ilender  ten- 
dinous feet  on  each  lide.  The  firft  of  thefe,  the  long- 
eft  one,  arifes  from  the  fecond  vertebra  above  the  pel- 
vis: it  goes  from  the  flat  fore  part  of  its  body,  and  ad- 
heres to  the  fore  part  of  all  the  lumbar  vertebrx  as  it 
mounts  upwards.  The  fecond  rifes  from  the  third 
vertebra,  but  farther  out  towards  the  fide  of  the  ver- 
tebra. The  third  arifes  from  the  fide  of  the  fourth 
vertebra.  And  the  fourth  tendon  of  the  diaphragm 
arifes  from  the  tranfverfe  procefs  of  the  fame  fourth 
vertebra  of  the  loins.  But  indeed  we  ought,  in  place 
of  this  minute  demonftration,  to  fay,  that  it  arifes 
from  the  four  uppermoft  lumbar  vertebra;  by  four 
tendinous  feet,  flat  and  gliftening,  and  adhering  clofely 
to  the  fhining  ligament  with  which  the  bodies  of  the 
vertebra?  are  ftrengthened  ;  that  thefe  tendons  foon 
join  to  forma  ftrong  round  rlefhy  leg,  which  is  called 
the  crus  diaphragmatis;  of  which  crura  the  left  is  the 
fmaller  one  •,  and  that  thefe  crura,  joining,  mixing, 
and  croffing  their  fibres,  form  a  flefliy  belly,  the  lefl'er 
mufcle  of  the  diaphragm. 

3.  The  tendon  in  the  centre  of  the  diaphragm  is, 
determined  in  its  fhape  by  the  extent  of  thefe  flefhy 
bellies  5  for  the  great  mufcle  above  almoft  furrounds 
the  central  tendon.  The  fmaller  mufcle  below7  meet- 
ing it,  the  two  divilions  give  it  a  pointed  form  be- 
hind-, the  tendon  has  the  figure  of  a  trefoil-leaf,  or  of 
the  heart  painted  upon  playing  cards.    The  middle 
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line  of  this  tendinous  centre  is  fixed  by  the  mem- 
brane which  divides  the  thorax  into  two ;  the  two  fides 
go  upwards  into  the  two  fides  of  the  cheft,  each  with 
a  form  like  the  bottom  of  an  inverted  bafin ;  their  con- 
vexity reaching  within  the  thorax,  quite  up  to  the  level 
of  the  fourth  true  rib  :  the  proper  centre  of  the  dia- 
phragm is  fixed  by  this  connection  with  the  mediaf- 
t.inum,  that  its  motion  might  not  diforder  the  action 
of  the  heart,  which  reus  upon  this  point,  and  whofe 
pericardium  is  fixed  to  the  tendon:  but  the  convexity 
of  either  fide  defcends  and  afcends  alternately  as  the 
diaphragm  contracts  or  is  relaxed  -t  fo  that  it  is  chiefly 
thefe  convexities  on  either  fide  which  are  moved  in 
breathing. 

Thus  is  the  diaphragm  compofed  of  one  great  and 
circular  mufcle  before  ;  of  one  fmaller  circular  mui- 
cle  behind  ;  and  of  the  triangular  tendon,  as  the  cen- 
tre betwixt  them  :  and  both  in  its  flelhy  and  tendi- 
nous parts,  it  is  perforated  by  feveral  veflels  palling 
reciprocally  betwixt  the  thorax  and  the  abdomen. 

Firft,  The  aorta  or  great  artery  of  the  trunk  pafies 
betwixt  the  crura  or  legs  of  the  diaphragm,  which  like 
an  arch  ftride  over  it  to  defend  it  from  prefiure. 

Secondly,  The  oesophagus  pafies  through  the  dia- 
phragm a  little  above  this,  and  to  the  left  fide :  its 
pafiage  is  through  the  lower  flefh  belly,  and  through 
the  moll  flelhy  part  of  the  diaphragm:  and  the  muf- 
cular  fibres  of  the  crura  diaphragmatis  firft  crofs  un- 
der the  hole  for  the  cefophagus,  then  furround  it, 
then  crofs  again  above  the  hole ;  fo  that  they  form 
the  figure  of  8  :  and  the  cefophagus  is  fo  apparentJy 
comprefled  by  thefe  furrounding  fibres,  that  fome 
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anatomifts  have  reckoned  this  a  fort  of  fphincter  for 
the  upper  orifice  of  the  ftomach. 

Thirdly,  The  great  vena  cava  goes  up  from  the 
abdomen  to  the  heart,  through  the  right  fide  of  the 
diaphragm  ;  and  this  hole  being  of  a  triangular  form, 
being  in  the  hard  tendon,  and  larger  than  the  vein 
requires,  there  is  no  danger  of  ftrangulation  in  the 
vein. 

The  tendon  is  compofed  of  fibres  which  come  from 
the  various  fafciculi  of  this  mufcle,  meet  and  crofs 
each  other  with  a  confufed  interlacement,  which  Al- 
binus  has  been  at  much  pains  to  trace,  but  which 
Haller  reports  much  more  ienfibly :  "  Intricationes 
"  varise  et  vix  dicendae  irregular  and  confufed, 
crofting  chiefly  at  the  openings,  and  efpCcially  at  the 
vena  cava,  the  triangular  form  of  which  feems  to  be 
guarded  in  a  mod  particular  way. 

The  lower  furface  of  the  diaphragm  is  lined  with 
the  peritonaeum  or  membrane  of  the  abdomen  ;  and 
the  upper  furface  is  covered  with  the  pleura  or  mem- 
brane of  the  chcft.  The  hole  for  the  vena  cava  is  fo 
large,  that  the  peritonaeum  and  pleura  meet,  and  touch, 
each  other  through  this  opening  all  round  the  vein. 

The  chief  ufeof  the  diaphragm  is  in  breathing;  and 
in  this  office  it  is  fo  perfect,  that  though  there  be  a 
complete  anchylofis  of  the  ribs  (as  has  often  happen- 
ed), the  pcribn  lives  and  breathes,  and  never  feels  the 
lofs.  The  diaphragm  is,  in  its  natural  ftate,  convex 
towards  the  thorax;  when  it  acts,  it  becomes  plain, 
the  thorax  is  enlarged,  and  by  the  mere  weight  of  the 
air  the  lungs  are  unfolded  and  follow  the  diaphragm. 
No  vacuum  is  ever  found  betwixt  the  diaphragm  and 
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the  lungs;  but  the  lungs  follow  the  ribs  and  diaphragm 
as  clofely  as  if  they  adhered  to  them;  and  indeed  when 
they  do  adhere,  it  is  not  known  by  any  diftrefs ;  fo  we 
draw  in  the  breath  :  and  when  the  abdominal  mufcles 
react,  the  diaphragm  yields,  goes  back  into  the  thorax, 
and  grows  convex  again,  by  which  we  blow  out  the 
breath;  and  while  the  diaphragm  is  acting,  the  abdo- 
minal mufcles  are  relaxed,  yield,  and  are  pufhed  out, 
and  leave  the  ribs  free  to  be  raifed  by  their  levator  muf- 
cles. And  again,  when  the  abdominal  mufcles  react, 
the  diaphragm  in  its  turn  yields  fo  that  they  at  once 
force  up  the  diaphragm,  and  pull  down  the  borders  of 
the  thorax,  aflifting  the  ferrated  mufcles  which  deprefs 
the  ribs. 

There  is  alfo  in  every  great  function  fuch  a  won- 
derful combination  of  actions  confpiring  to  one  end, 
as  cannot  be  even  enumerated  here.  But  the  alternate 
action  and  reaction  of  the  abdominal  mufcles  draws  in 
and  .expels  the  breath,  promotes  the  circulation,  and 
gently  agitates  the  bowels,  while  their  more  violent 
actions  difcharge  the  faeces  and  urine,  and  affift  the 
womb  ;  and  vomiting,  yawning,  coughing,  laughing, 
crying,  hiccup,  and  the  reft,  are  its  ftronger  and  irre- 
gular actions.  The  diaphragm  might  well  be  named 
by  Haller,  "  Nobiliffimus,  poft  cor,  mufculus."  And 
Buffon,  who  affected  the  character  of  anatomift  with 
but  little  knowledge  of  the  human  body,  might  miftake 
its  central  tendon  for  a  nervous  centre,  the  place  of  all 
motions,  and  almoft  the  feat  of  the  foul.  For  the  an- 
cients confounded  the  names  and  ideas  of  tendon  and 
nerve.  And  in  licknefs  and  opprcfuon,  lownefs  and 
fighing,  in  weeping  or  laughing,  in  joy  or  in  fear,  all 
our  feelings  feem  to  concentrate  in  this  part. 

CHAP. 
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THE  MUSCLES  OF  THE  PARTS  OF  GENERATION, 
AND  OF  THE  ANUS  AND  PERINEUM. 

The  mufcles  of  the  parts  of  generation  follow  this  di- 
vilion  of  the  abdominal  mufcles  more  naturally  than 
any  other. 

The  erector  penis  is  a  fmall  and  (lender  mufcle, 
which  goes  over  the  crus  penis,  and  braces  it  back  to 
the  pubis.  The  erectores  are  fuppofed  (by  preffing 
the  penis  againft  the  pubis)  to  comprefs  the  great  vein, 
and  lb  caufe  erection.  The  accelerator  urin/E  is 
a  mufcle  which  furrounds  all  the  bulb  of  the  urethra, 
and  acls  by  a  fort  of  fubfultus  in  difcharging  the  laft 
drops  of  the  urine,  and  in  throwing  out  the  femen. 
And  the  transversalis  perinjei,  which  goes  acrofs 
the  perinaeum,  belongs  rather  to  the  anus  than  to  the 
penis.  The  sphincter  ani  is  a  circular  bundle  of  fibres 
which  furrounds  the  orifice  of  the  anus,  and  contracts 
it;  and  the  levator  ani  is  a  flat  thin  mufcle,  which 
fines  the  pelvis,  furrounds  the  rectum  like  a  funnel. 

Vol.  I.  T  t  and 


330 


MUSCLES  OF  THE  PARTS  OF 


and  being  fixed  round  the  margin  of  the  anus,  raifes 
it  up  ;  and  the  coccyg^us  is  but  a  part  of  it.  The 
detrusor  urinjE  is  the  mufcular  coat  of  the  bladder; 
and  the  sphincter  vesicae  is  not  ealUy  diftinguimed 
from  the  detrufor  urinae,  being  but  the  fibres  of  it, 
only  thicker  and  ftronger  at  the  lower  and  narrower 
part  of  the  bladder. 

The  penis  is  compofed  of  two  crura  or. cavernous 
bodies,  which  arife  from  the  branch  of  each  os  ifchium, 
which  foon  meet  to  form  the  body  of  the  penis;  and 
of  the  corpus  cavernofum  urethras,  which  furrounds 
the  urethra,  is  attached  to  no  bone,  but  begins  juft  be- 
fore the  circle  of  the  anus,  by  a  bulging  which  is  call- 
ed the  bulb  of  the  urethra;  and  the  erector  penis  lies 
along  the  crura,  to  draw  them  back  to.  the  pubis ;  and 
the  accelerator  furrounds  all  the  bulb,  and  acts  in  ex- 
pelling the  femen  or  the  laft  drops  of  urine. 

Ch-  The  erector  penis  is  a  delicate  and  flender 
mufcle,  about  two  inches  in- length.  It  lies  along  the 
face  of  the  crus  penis  of  each  fide.  And  when  the 
crura  penis  are  inflated,  the  erectors  are  feen  of  their 
proper  length  and  form.  The  erector  of  each  fide 
rifes  by  a  flender  tendon  from  the  tuberofity  of  the  os 
ifchium.  It  goes  flelby,  thin,  and  flat,  over  the  crus 
penis,  like  a  thin  covering.  It  ends  in  a  delicate  and 
flat  tendon  upon  the  crus  penis,  about  two  inches  up ; 
and  the  tendon  is  fo  thin  and  delicate,  that  it  is  hardly 
to  be  diftinguiflied  from  the  membrane  of  the  caver- 
nous  body. 

The  erectors  lying  thus  on  the  fides  of  the  penis, 
fcaye  beeri  called  colaterales  P£Nis,oriscHio-CAVER- 
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nosi,  from  their  origin  in  the  ifchium,  and  their  infer- 
tion  into  the  cavernous  bodies. 

CLI.  The  transversalis  per.in.ei  is  often  named 
tranfverfalis  penis ;  but  its  origin  being  in  the  tubero- 
fity  of  the  os  ifchium,  by  a  delicate  tendon,  and  its  in- 
fertion  into  the  very  backmoft  point  of  the  bulb  of 
the  urethra,  where  it  touches  the  anus,  its  courfe  is  di- 
rectly acrofs  the  perineum;  and  its  relation  to  the  pe-  • 
rinaeum  and  anus  is  very  direct  and  evidentj  while  its 
relation  to  the  penis  is  rather  doubtful.  Often  there 
is  a  fecond  mufcle  of  the  fame  origin  and  infertion 
running  like  this  acrofs  the  perinoeum,  named  trans- 
versalis perin.ei  alter.  # 

This  tranfverfe  mufcle  may,  by  bracing  up  the  bulb 
to  the  arch  of  the  pubis,  have  fome  effect  in  flopping 
the  vein  on  the  back  of  the  penis,  and  fo  producing 
erection  ;  but  its  chief  ufe  muft  be  in  preventing  the 
anus  from  being  too  much  protruded  in  difcharging 
the  faeces,  and  in  retracting  it  when  it  is  already  pro- 
truded. 

CLII.  The  accelerator  mufcle  is  not  a  (ingle  muf- 
cle, as  it  is  often  defcribed :  it  is  manifeftly  a  pair  of 
mufcles  furrounding  the  whole  of  the  bulb  of  the  ure- 
thra. For  there  is  along  the  lower  face  of  the  bulb  a 
white  and  tendinous  line,  correfponding  with  the  out- 
ward line  or  feam  of  the  perinasum.  This  line  diftin- 
guilhes  the  bellies  of  the  two  mufcles :  the  fibres  of 
each  fide  furround  their  proper  half  of  the  bulb  with 
circular  fibres,  winding  obliquely  round  the  bulb ;  and 
each  mufcle  ends  in  its  feparate  tendon,  which  is  de- 
licate and  fmall,  and  which,  leaving  the  bulb  of  the  u- 
lethra,  turns  off  obliquely  to  the  fide  j  fo  that  the  tendon 
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of  each  fide  goes  out  flat  and  thin  upon  the  crus  penis 
of  its  own  fide,  a  little  higher  than  the  infertion  of  the 
erector  penis  ;  and  thus  it  embraces  the  bulb  itfelf 
with  its  two  crura.  We  know  and  feel  its  convullive 
involuntary  action  in  throwing  out  the  feed  ;  and  we 
are  confcious  that  we  ufe  it  as  a  voluntary  mufcle  in 
emptying  the  urethra  of  the  lad  drops  of  urine. 

CLIII.  The  sphincter  ani  mufcle  is  a  broad  circu- 
lar band  of  fibres  which  furrounds  the  anus.  It  arifes 
from  the  point  of  the  os  coccygis  behind.  It  fends  a 
neat  fmall  flip  forwards,  by  which  it  is  attached  to  the 
back  part  of  the  accelerator  mufcle.  It  is  of  a  regular 
oval  form,  and  is  two  inches  broad,  and  is  for  a  very 
obvious  reafon  ftronger  in  man  than  in  animals.  Some 
choofe  to  enumerate  two  fphincter  mufcles,  of  which 
this  is  the  external  or  cutaneous  •  and  what  they  de- 
fcribe  as  the  internal  one,  is  merely  the  circular  fi- 
bres, or  mufcular  coat  of  the  inteftine,  ftrengthened  a 
little  towards  the  anus,  but  not  a  diftincV mufcle.  Its 
efTecl:  is  to  fliut  the  anus. 

CLIV.  The  levator  ani  mufcle  is  defcribed  as  a 
pair  of  mufcles,  one  from  each  fide  :  but  it  is  properly 
one  broad  and  thin  mufcle,  which  arifes  from  the  inter- 
nal furface  of  all  the  fore  part  of  the  pelvis ;  and  from 
its  breadth  it  has  been  named  musculus  ani  latus. 
It  continues  its  origin  from  the  internal  furface  of  the 
pubis,  all  the  way  round  to  the  facrum.  It  grows  gra- 
dually fmaller  as  it  goes  downwards  to  furround  the 
anus.  So  it  is  inferted  into  the  circle  of  the  anus,  into 
the  point  of  the  os  coccygis,  and  is  mixed  with  the 
fphincter  ani  mufcle.  The  whole  pelvis  is  lined  with 
it  like  a  funnel  or  inverted  cone  \  the  wider  part  re- 
presenting 
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preferring  its  origin  from  the  pelvis,  the  narrower  part 
its  infertion  into  the  anus.  The  whole  bladder  is  fur- 
rounded  and  covered  by  this  mufcle  ;  the  urethra 
pafles  through  a  fplit  in  its  fibres;  and  no  operation  of 
lithotomy  can  reach  the  bladder  from  below  without 
cutting  through  this  mufcle.  It  raifes  the  anus,  and 
at  the  fame  time  dilates  it  •,  opening  the  anus  for  the 
patYage  of  the  faeces,  and  fupporting  it,  fo  as  to  pre- 
vent its  being  protruded.  Thus  it  is  not  for  fhutting 
the  anus,  as  fome  have  fuppofed,  but  is  the  diredt  an- 
tagonift  of  the  fphincter  ani  mufcle.  By  enclofing  the 
bladder,  the  levator  ani  acts  upon  it  alfo  ;  for  the  neck 
of  the  bladder  palling  through  a  flit  in  its  fibres,  while 
the  levator  ani  is  acling,  this  flit  is  drawn,  as  it  were, 
round  the  neck  of  the  bladder,  and  fo  the  urine  is  for 
the  time  prevented  from  flowing.  It  is  as  a  fphindter  to 
the  bladder,  which  prevents  our  palling  the  urine  and 
faeces  at  the  fame  moment.  By  furrounding  the  lower 
part  of  the  bladder,  and  enclofing  the  proftate  gland, 
and  the  veflculae  feminales,  which  lie  upon  the  back 
of  the  bladder,  this  mufcle  arfecls  thefe  parts  alfo; 
and  is  perhaps  the  only  mufcle  which  may  be  fuppofed 
to  empty  the  veliculae,  or  to  comprefs  the  gland,  pul- 
ling upwards  at  the  fame  time,  fo  as  to  prefs  the  back 
of  the  penis  againft  the  pubis,  to  maintain  the  eredtion, 
and  to  aflift  the  accelerator  mufcles.  By  enclofing 
the  bladder,  veficulee,  proftate,  and  anus,  this  mufcle 
produces  that  fympathy  among  the  parts  which  is  of- 
ten very  diftrefBng ;  as  in  gonorrhoea,  the  ftone  in  the 
bladder,  conftipation,  piles,  and  other  difeafes  of  thefe 
parts :  for  piles,  conftipation,  or  any  caufe  which  may 
excite  the  aclion  of  the  levator  mufcles,  will  caufe  e- 
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rections,  a  defire  to  pafs  the  urine,  and  an  obftructiori 
in  the  difcharge  of  it. 

CLV.  The  musculus  coccyg^eus  is  a  thin,  flat,  muf- 
cle,  which  arifes  by  a  narrow  point  from  the  infule  of 
the  pelvis  at  the  fpine  of  the  os  ifehium ;  is  implanted, 
expanded,  and  fleihy,  into  the  whole  length  of  the  os 
coccygis ;  can  be  ufeful  only  by  pulling  up  the  point 
of  the  os  coccygis,  which  is  juft  equivalent  to  railing 
the  circle  of  the  anus ;  fo  that  from  every  circum- 
ftance  of  its  form  and  ufe,  it  might  be  fairly  enough 
defcribed  as  being  merely  the  back  part  of  the  leva- 
tor ani  mufcle. 

The  perinasum,  where  the  bulb  begins,  is  the  point 
into  which  all  the  mufcles  are  united;  for  the  accelera- 
tor mufcle,  and  the  fphincter  ani  mufcle,  touch  at  the 
beginning  or  point  of  the  bulb  ;  and  a  fmall  point- 
ed flip  of  the  fphincter  ani,  going  upon  the  bulb,  con- 
nects them  firmly  together.  The  tranfverfalis  perins&i 
come  acrofstheperinaeum  from  either  fide;  and  the  leva- 
tor ani  mufcle  comes  down  to  meet  the  fphincter  ;  fo 
that  the  fphincter  ani,  the  levator  ani,  the  tranfverfalis 
perinsei,  and  the  accelerator  urinse  mufcles,  all  meet  in 
one  point,  viz.  the  back  of  the  bulb.  They  fecure  the 
perinasum,  and  fupport  the  heavy  vifcera  of  the  abdo- 
men :  if  they  be  unlkilfully  cut  in  performing  litho- 
tomy, it  will  be  difficult  to  extract  the  flone.  In  that 
operation  the  incilion  panes  by  the  fide  of  the  anus, 
and  on  the  infide  of  the  tuber  ifchii ;  and  our  knife 
accordingly  cuts  clean  acrofs  the  tranfverfe  mufcles, 
which  fland  as  a  bar  acrofs  the  perinaeum  ;  it  pafles 
by  the  fide  of  the  erector  mufcle,  need  not  touch  it, 
or  touches  it  flightly,  and  by  a  fort  of  chance :  It  muft 

not 
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not  touch  the  accelerator  mufcle;  for  whoever  fays 
he  cuts  the  accelerator,  cuts  too  low,  and  performs 
his  operation  ill.  After  the  firft  incifion  we  get  deep 
into  the  pelvis,  and  cut  the  levator  ani.  The  fur- 
geon  does  not  obferve  thefe  mufcles,  on  account  of 
any  danger  which  may  attend  wounds  of  them,  but 
takes  them  as  marks  for  the  true  place  of  his  incir 
lion;  and  a  good  operator  will  be  careful  to  have  them 
fairly  cut,  that  they  may  be  no  hinderance  to  the  ex- 
traction of  the  ftone*. 


CHAP. 


*  The  detrufor  urinae  is  but  the  mufcular  coat  of  the  bladder  ;  the 
fphinc"ter  vificae,  or  mufcle  of  the  proftatee,  is  but  a  denfer  fafciculus 
of  this  common  coat  of  the  bladder.  I  mould  no  more  think  of  de- 
ferring them  here  than  of  defcribing  the  coats  of  the  inteftinea  or 
ftomach.  Thefe  mufcles  of  internal  parts,  with  the  mufcles  of  the  in- 
ternal ear,  &c.  I  rtferve  for  thofe  books  which  defcribe  the  organs  and 
■uifcera. 


CHAP.  VIII. 
MUSCLES  OF  THE  THIGH,  LEG,  AND  FOOT. 


MUSCLES  MOVING  THE  THIGH-BONE. 


1  he  mufcles  belonging  to  the  thigh-bone  arife  all 
from  the  pelvis  or  trunk.  The  psoas  magnus  and  ili- 
acus  internus  come  from  within  the  pelvis,  at  its  fore 
part,  and,  pairing  under  the  femoral  ligament,  go  down 
to  be  implanted  into  the  trochanter  minor;  and  by  this 
obliquity  of  their  infertion,  they  turn  the  toes  out- 
wards, and  bend  the  thigh.  Other  mufcles  come  from 
the  lower  and  fore  part  of  the  pelvis;  as  the  pectinalis, 
triceps,  and  obturator  externus,  which  arife  from 
the  arch  of  the  pubis,  and  go  down  to  be  implanted  into 
the  linea  afpera,  and  lelfer  trochanter ;  and  they,  pul- 
ling the  thigh  towards  the  body,  are  called  the  adduc- 
tors.  Others  arife  from  the  facrum  and  back  part  of 
the  pelvis,  as  the  glutei,  which,  coming  diredtly  for- 
wards to  be  implanted  into  the  greater  trochanter,  pull 
back  the  thigh  ;  and  a  fourth  fet  coming  alfo  from 
the  internal  furface  of  the  pelvis,  viz.  the  obdurator 
internus,  and  the  py  ramidalis,  come  out  through  the 
back  openings,  turn  round  the  pelvis  as  round  a  pul- 
ly,  and  roll  the  thigh,  and  draw  it  back,    This  com- 
pletes 
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pletes  the  catalogue  of  thofe  mufcles  which  move  the 
thigh. 

I.  The  PSOAS  MAGNUS,  ILIACUS  INTERNUS,  PECTI- 

neus,  triceps,  obturator  externus,  which,  co- 
ming from  before,  are  inferted  into  the  leffer  trochan- 
ter, and  bend  the  thigh. 

1.  The  GLUTEI,  GEMINI,  PYRIFORMIS,  OBTURATOR 

intern  us,  and  quadratus,  which  come  from  behind, 
are  implanted  into  the  great  trochanter,  and  extend 
the  thigh ;  and  it  hardly  need  be  remembered,  that 
as,  when  the  arms  being  fixed,  their  mufcles  raife  the 
weight  of  the  body,  as  in  climbing  or  in  turning 
over  a  bar,  by  grafping  with  the  hands ;  fo  the  muf- 
cles of  the  thigh  move  that  thigh  only  which  is  loofe 
and  free  from  the  weight  of  the  body,  while  the 
mufcles  of  the  other  thigh,  which  is  fixed  by  the 
weight  of  the  body,  move  not  the  thigh,  but  the  trunk 
upon  the  thigh  ;  fo  that  our  walking  is  performed  not 
fo  much  by  the  mufcles  of  the  thigh  moving  the  limb, 
as  by  their  moving  the  pelvis,  i.  e.  rolling  the  trunk 
upon  the  limb. 

MUSCLES  MOVING  THE  THIGH. 
I.  the  thigh  is  moved  backwards  and  outwards 

By  the  Gluteus  maximus,  -j  which  is  im-  r  Linea  afpera, 

  medius,     >  planted  into  <  Trochanter  major, 

  minimus,  J  the  (-Top  of  trochanter. 

2.  THE  THIGH  IS  MOVED   BACKWARDS,   AND  ROLLED 

UPON  ITS  AXIS, 

By  the  Pyriformis,  "\  which  is  f  Root  of  the  trochanter, 

Gemini,  J  implant-  I  — 

Obturator  externus,  1,,  ed  into  ^ 

 —intern us,  J  the  j  

Quadratus,  J  betwixt  the  trochanters. 

Vol.  L  U  u  3.  the 
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3.  THE  THIGH  IS  MOVED  FORWARDS  AND  INWARDS 
By  the  Pfoas  magnus,    ^^'j^  *a  ;m     Trochanter  minor, 


Iliacus  Interims,  £  . 


is  im- 
planted in 


Peainales,         V.  to  ^          JLinea  afpera, 
Triceps,  >-  

Fascialis.  I  begin  with  this  mufcle,  as  it  is  necef- 
fary  in  the  diflection.  The  thigh  is  inclofed  in  a  very 
ftrong  fiicath,  which,  like  that  of  the  arm,  fends  down 
among  the  mufcles  ftrong  tendinous  fepta  or  partitions; 
and  the  mufcles  are  inclofed  in  thefe  fepta;  and  the  great 
mufcles  of  the  leg  are  fupported  by  it  in  their  ftrong 
and  continual  actions.  The  tendinous  fafcia  of  the 
thigh  arifes  chiefly  from  the  fpine  of  the  ilium,  partly 
(over  the  groin)  from  the  external  oblique  mufcle  of  the 
abdomen.  Every  fafcia  has-  fomething  added  by  each 
mufcle,  and  takes  a  new  increafe  and  adhefion  at  each 
bone  which  it  palfes.  It  is  always  ftrengthened  by 
adhefions  to  joints,  and  comes  down  from  them  thicker 
upon  the  mufcles  below ;  and  fo  this  fafcia  of  the  thigh, 
which  arifes  chiefly  from  the  fpine  of  the  ilium,  de- 
fcends,  covering  all  the  mufcles  of  the  thigh  :  it  fends 
partitions  down  to  the  linea  afpera  and  trochanters  ; 
it  has  a  new  adhefion  and  a  new  fource  of  tendinous 
fibres  at  the, knee  ;  it  adheres  moft  remarkably  at  the 
inner  fide  of  the  tibia,  and  then  defcends  to  the  bran; 
it  covers  all  the  leg,  and  is  again  reinforced  at  the 
ankle:  and  this  I  believe  to  be  a  juftcr  hiftory  than  the 
common  idea  of  making  it  an  expanfion  of  the  fmall 
tendon  of  the  fmall  mufcle,  which  I  am  now  todefcribe ; 
for  the  fafcialis  is  too  ellential  to  the  ftrength  of  the 
leg  to  depend  upon  fo  inconliderable  an  origin,  and 

would 
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would  be  found  there  though  this  mufcle  were  away, 
as  in  the  palmaris  of  the  hand. 

This  fafcia  confifts  properly  of  two  plates;  one  is  that 
which  comes  down  from  the  creft  of  the  ilium,  and 
from  the  mufcles  of  the  belly  ;  the  other,  that  which 
arifes  purely  from  the  tendon  of  the  mufculus  fafcialis, 
and  which  is  at  the  fame  time  connected  with  the  cap- 
fular  ligament  of  the  femur  and  with  the  trochanter  ; 
and  fo  the  mufcle  lies  betwixt  the  two  plates  of  the 
fafcia  ;  and  as  the  fafcia  at  this  part  takes  at  leait  a 
reinforcement  from  the  capfular  ligament,  and  from 
about  the  trochanter  major,  the  fafcialis  mufcle  may  be 
laid  to  be  inferted  into  the  trochanter. 

So  this  great  tendinous  fafcia  has  thefe  connections: 
the  creft  of  the  ilium  ;  the  ligament  of  Paupart  at  the 
rim  of  the  belly  ;  the  creft  and  arch  of  the  pubis;  the 
tuber  ifdiii,  and  fo  back  along  the  coccyx  to  the  ridge 
and  procelfes  of  the  facrum  ;  the  ligament  of  the  joint, 
the  great  trochanter,  and  the  linea  afpera,  all  the 
way  down  to  the  knee,  where  its  laft  adhefion  is  very 
ftrong,  and  from  whence  it  comes  off  again  much 
ftrengthened. 

It  is  thicker  on  the  outer  fide  and  back  part,  and 
very  thin  on  the  inner  iide  of  the  thigh;  and  it  dives 
with  perpendicular  divifions  among  the  mufcles  of  the 
thigh. 

CLVI.  The  pascialis  muscle.  The  mufcle  is  right- 
ly named  tenfor  vaginas  femoris;  for  hardly  any  other 
ufe  can  be  affigned.  It  arifes  from  the  upper  fpinous 
procefs  of  the  ilium,  i.  e.  from  the  fore  part,  or  very 
point  of  its  fpine,  by  a  tendon  of  about  an  inch  in 
length.    It  is  very  fmall  at  its  origin  and  at  its  ter- 

V  u  2  mination, 
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ruination.  It  is  thick  and  flelhy  in  the  middle,  fwell- 
ing  out.  It  extends  downwards,  and  obliquely  back- 
wards, almoft  to  the  middle  of  the  thigh  ;  and  there 
it  terminates  obliquely,  betwixt  the  two  lamellae  of  the 
membrane  to  which  it  belongs. 

Its  ufe  is  chiefly  to  make  the  fafcia  tenfe,  to  prepare 
the  mufcles  for  ftrong  action;  and  perhaps,  by  its  ad- 
hefions  about  the  trochanter,  it  may  have  fome  little 
effect  in  rolling  the  thigh,  fo  as  to  turn  the  toes  in- 
wards, and  oppofe  the  Gemini. 

CLVII.  Psoas  magnus. — This  and  the  following 
mufcle  come  from  within  the  body  to  move  the  thigh 
forwards.  This  is  a  very  long  and  flefhy  mufcle  ;  of 
confiderable  ftrength  ;  of  conftant  ufe  ;  perpetually 
employed  in  moving  the  thigh  forwards,  or  in  fupport- 
ing  the  pelvis  upon  the  thigh-bone,  fo  as  to  preferve 
the  equilibrium  of  the  body. 

It  is  named  from  psoa  lumbus;  is  a  large  round  muf- 
cle, very  ttrong,  of  great  length,  filling  up  all  the  fpace 
upon  either  fide  of  the  fpine,  and  bounding  the  pelvis 
at  its  fide.  It  comes  from  under  the  ligamentum  ar- 
cuatum  of  the  diaphragm ;  for  it  arifes  firft  by  its  up- 
permoft  head  from  the  laft  vertebra  of  the  back,  then 
fucceffively  from  each  of  the  vertebras  of  the  loins.  It 
flicks  clofe  to  the  lumbar  vertebras ;  for  it  arifes,  not  on- 
ly from  the  tranfverfe  procefles,  but  from  the  fides  of 
the  bodies.  Thefe  heads  do  not  appear ;  for  they  are 
covered  by  the  body  of  the  mufcle,  which  goes  down 
thick  and  round  till  it  reaches  the  facro-iliac  fymphi- 
lis,  and  then,  being  united  to  the  internal  iliac  mufcle, 
they  defcend  through  Paupart's  ligament. 

CLVIII.  The 
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CL VIII.  The  psoas  parvus  does  not,  like  this,  be- 
long to  the  thigh,  but  is  a  mufcle  of  the  loins  which 
ariles  along  with  this  one  from  the  laft  vertebra  of  the 
back  and  the  firft  of  the  loins.  It  is  a  fmall  and  deli- 
cate mufcle ;  ends  in  a  (lender  tendon,  which  goes  down 
by  the  inner  fide  of  the  great  pfoas,  but  does  not  go 
out  of  the  pelvis  along  with  it :  it  flops  fhort,  and  is 
implanted  into  the  brim  of  the  pelvis,  into  the  os 
ilium,  near  the  place  of  the  acetabulum  :  it  bends  the 
fpine  upon  the  pelvis.  This  mufcle  is  more  regular 
in  the  monkey  :  in  the  dog  it  is  feldom  awanting.  It 
is  faid  to  be  more  frequently  found  in  women  than  in 
men:  in  both  it  often  is  not  to  be  found  -3  but  fome- 
times  in  ftrong  and  big  men  three  pfoas  mufcles  have 
been  found. 

CLIX.  The  iliacus  internus  is  a  thick,  very 
flefhy,  and  fan-like  mufcle,  which  occupies  the  whole 
concavity  of  the  os  ilium. 

Its  origin  is  from  the  internal  lip  of  the  crifta  ilii  : 
it  adheres  to  all  the  concave  furface  of  that  bone 
down  to  the  brim  of  the  pelvis  \  to  the  fore  part  of 
the  bone  under  the  fpinous  procefs ;  and  to  a  part  al- 
fo  of  the  capfular  ligament  of  the  joint :  all  its  radia- 
ted fibres  are  gathered  together  into  a  tendon  at  the 
ligament  of  Paupart.  This  tendon  is  longer  on  the 
lower  than  on  the  upper  furface  :  for  below  it  Aides 
on  the  pubis  as  upon  a  pulley,  and  continues  tendi- 
nous that  it  may  bear  the  friction ;  but  above  it  is 
unconnected,  or  it  is  connected  only  by  loofe  cellular 
fubftance ;  and  there  it  is  quite  flefhy.  Juft  under  the 
ligament  the  two  tendons  are  joined  j  whence  they 

bend 
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bend  obliquely  round  to  be  implanted  into  the  leffer 
trochanter. 

The  pfoas  magnus  aud  iliacus  internus  are  two  very 
powerful  mufcles.  Their  chief  ufe  is  to  bend  the 
thigh,  and  more  peculiarly  of  the  lumbar  one.  to  fup- 
port  the  body.  The  great  blood-veffels  come  down 
along  with  thefe  two  mufcles  :  The  mufcles  and  vef- 
fels  are  both  furrounded  with  loofe  cellular  fubftance. 
Matter  often  forming  behind  the  abdomen,  round  the 
pfoas  mufcle,  is  named  the  pfoas  abfcefs  ;  and  pene- 
trating under  Paupart's  ligament,  burfts  in  the  thigh 
at  laft,  and  is  commonly  fatal. 

CLX.  The  pectineus,  or  pectinalis,  is  fo  named 
from  its  ariling  at  the  pecten  or  pubis ;  is  a  broad  flat 
fquare  mufcle  ;  lies  along  fide  of  the  laft  defcribed 
mufcles ;  and  is  inferted  with  their  common  tendon. 
It  arifes  flat  and  flemy  from  that  line  of  the  pubis 
which  forms  the  brim  of  the  pelvis,  and  is  implanted 
into  the  linea  afpera  by  a  tendon  flat  and  long,  pretty 
nearly  of  the  fame  extent  and  fhape  with  its  origin. 

This  mufcle  lies  immediately  under  the  Ikin  and 
fafcia  lata;  and  by  its  bending  round  under  the  thigh- 
bone it  has  three  aclions :  to  clofe  the  knees  toge- 
ther ;  to  pull  the  thigh  forward ;  to  perform  rotation, 
turning  out  the  toe;  and  in  certain  pofitions  of  the 
limb  it  will  pull  the  thigh  back,  affifting  the  extenfor 
mufcles. 

CLXI.  The  triceps  femoris  is  a  broad  flat  muf- 
cle, with  three  heads,  arifing  from  the  pubis,  and  in- 
ferted into  the  whole  length  of  the  linea  afpera  down- 
to  the  condyle,  and  ferving  for  preffing  the  knees  to- 
gether or  bringing  the  thigh  forwards. 

The 
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The  triceps  confi (Is  of  three  heads,  which  lie  in  dif- 
ferent layers,  one  above  the  other ;  and  have  lb  little 
connection  among  themfelves,  that  they  have  been 
more  commonly,  and  I  think  properly,  defcribed  as 
three  mufcles.  Thefe  three  parts  of  the  mufcle  are 
indeed  for  one  common  ufe :  but  they  are  of  very 
different  forms;  for  they  do  not  even  lie  on  the  fame 
plane:  one  is  long ;  another  Ihorter  by  one  half;  a 
third  longer  than  both  the  other  two ;  fo  that  they 
have  been  commonly  defcribed  under  the  names  of 

ADDUCTOR  PRIMUS  Or  LONGUS  ;   ADDUCTOR  SECUNDUS 
Or  BREVIS;  ADDUCTOR  TERTIUS  Or  MAGNUS. 

i.  The  adductor'longus  is  the  uppermost  layer  ; 
its  border  (for  it,  like  the  peclinalis,  is  a  flat  mufcle) 
ranges  with  the  border  of  the  peclinalis.  It  arifes 
from  the  upper  and  fore  part  of  the  pubis  by  a  fhort 
roundifh  tendon,  very  ftrong  :  it  fwells  into  a  thick 
flefhy  belly,  not  round,  but  flattened;  the  belly  grows 
flatter  as  it  goes  down  towards  the  thigh-bone ;  it  ends 
in  a  flat  and  Ihort  tendon,  which  is  inferted  web-like 
into  the  linea  afpera  in  all  its  middle  part,  viz.  about 
four  inches.  Thus  the  mufcle  is  of  a  triangular  form, 
with  its  bafe  in  the  linea  afpera,  and  its  apex  on  the 
pubis.  Its  head  or  origin  lies  betwixt  the  pectinalis 
and  the  gracilis  :  its  upper  edge  ranges  with  the  pec- 
tinalis ;  its  lower  edge  lies  upon  the  triceps  magnus. 
It  is  called  longus,  becaufe  it  is  longer  than  the  next 
head.  I 

1.  The  adductor  brevis  lies  under  the  adductor 
longus,  and  is  of  another  layer  of  mufcles  ;  for  as  the 
firft  layer  conflfts  of  the  peclinalis,  triceps  longus,  and 
gracilis,  this  layer  conflfts  of  the  obturator  externus, 

triceps 
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triceps  brevis,  and  triceps  longus.  The  triceps  brevis 
is  exceedingly  like  the  former,  in  riling  near  the  fym- 
phifis  pubis,  by  a  thick  and  flattened  tendon,  fwelling 
like  it  into  a  ftrong  flefhy  belly ;  like  it,  it  grows  flat, 
and  is  inferted  by  a  fhort  flat  tendon  into  the  inner 
trochanter  and  linea  afpera.  But  it  differs  in  thefe 
points :  that  it  is  lefs  oblique  ;  for  this  mufcle  being 
Ihorter,  goes  more  directly  acrofs  betwixt  the  pelvis 
and  the  thigh  :  that  it  is  placed  higher  than  the  laft; 
fo  that  whereas  the  adductor  longus  is  inferted  into 
the  middle  of  the  thigh-bone,  this  one  is  inferted  into 
the  lefTer  trochanter,  and  only  the  upper  part  of  the 
linea  afpera ;  and  the  triceps  longus  is  a  fuperficial 
mufcle,  while  this  is  hidden  under  it  and  behind  it. 
The  longus  takes  its  rife  from  the  very  creft  of  the 
pubis  \  this  takes  its  origin  from  the  fore  part  of  the 
pubis,  from  the  limb  juft  under  the  creft,  fo  as  to  be 
immediately  under  the  head  of  the  longus. 

3.  The  adductor  magnus,  the  third  head  of  the 
triceps,  is  a  very  long  and  flat  mufcle,  lying  behind  the 
other  heads.  It  arifes  by  a  fhort  tendon,  juft  under 
the  tendon  of  the  adductor  brevis :  it  continues  to 
have  a  flefhy  origin  all  down  the  ramus  and  the  tu- 
ber ifchii  (i.  e.),  from  the  flat  edge  of  the  thyroid 
hole.  From  this  broad  origin  it  goes  to  be  implanted 
into  the  thigh-bone  the  whole  length  of  the  linea  af- 
pera, its  fibres  having  various  degrees  of  obliquity  ac- 
cording to  their  infertion  ;  for  the  uppermoft  fafciculi 
go  almoft  directly  acrofs,  to  be  inferted  flat  into  the 
upper  part  of  the  linea  afpera  ;  the  fucceeding  fafci- 
culi go  more  and  more  obliquely  as  they  defcend,  the 
lower  part  of  the  mufcle  following  that  rough  line 

which 
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which  leads  to  the  condvle:  and  the  laft  fibres  of  all  are 
implanted  by  a  tendon  of  confiderable  length  into  the 
condyle  itielf.  This  adductor  magnus  makes,  as  it 
were,  a  flat  partition  betwixt  the  fore  and  the  back 
parts  of  the  thigh  ;  and  it  is  about  three  inches  above 
the  condyle  that  the  great  artery  paiTes  betwixt  this 
tendon  and  the  bone,  perforating  the  triceps,  to  get 
from  the  fore  to  the  back  part  of  the  thigh,  and  down 
into  the  ham. 

The  ufe  of  all  thefe  mufcles  is  entirely  the  fame, 
making  allowance  for  their  various  degrees  of  oblique 
infertion  \  and  they  muft  be  very  powerful,  by  the 
great  dittance  of  their  origins  from  the  centre  of  that 
bone  which  they  move  :  fo  that  while  other  mufcles 
pull  in  a  direction  very  oblique,  thefe  three  heads  of 
the  triceps  muft  pull  almoft  at  right  angles,  the  mod 
favourable  direction  of  all. 

CLXII.  The  obturator  externus  is  named  after 
the  obturator  ligament,  from  which  it  arifes.  The  li- 
gament and  the  mufcles  (hutting  up  the  foramen  thy- 
roideum  are  named  obturators;  and  it  is  fometimes 
named  rotator  femoris  extrorsum,  from  its  turn- 
ing the  thigh  outwards.  It  arifes  from  the  ramus  of 
the  ifchium  and  pubis  where  they  form  the  margins  of 
the  thyroid  hole  \  and  from  the  outer  furface  of  the  li- 
gament, which  it  occupies  entirely,  leaving  only  room 
for  the  obturator  veflels  and  nerves.  It  is  a  fliort  muf- 
cle;  its  origin  is  broad,  and  its  infertion  narrow,  fothat 
it  is  of  a  conical  form  ;  for  the  flefh  of  this  mufcle  is 
gathered  very  foon  into  a  round  fliort  tendon,  which 
twills  under  the  thigh-bone  betwixt  it  and  the  pelvis  ; 
fo  that  it  is  in  a  manner  rolled  round  the  thigh-bone,be- 
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ing  inferted  into  the  root  of  the  great  trochanter.  It 
pulls  the  thigh  forwards,  hut  is  more  peculiarly  a  ro- 
tator of  the  thigh.  This  mufcle  is  of  the  fecond  lay- 
er ;  and  the  fucceflion  of  all  the  raufcles  is  this  :  the 
upper  layer  confifts  of  the  pfoas  and  iliacus,  where 
they  come  out  from  the  abdomen  ;  of  the  pe&ihalis ; 
and  of  the  long  head  of  the  triceps  :  the  fecond  layer 
confifts  of  the  fliort  head  of  the  triceps  «  and  the  third 
layer  conlifts  of  the  obturator  externus  at  the  upper 
part,  and  of  the  triceps  magnus,  or  third  head  of  the 
triceps,  all  down  to  the  condyle. 

Glutei. — There  are  three  glutasi  mufcles,  each 
under  the  other,  and  each  fmaller  than  the  mufcle 
•which  covers  it.  The  first,  arifing  from  the  back 
part  of  the  ilium,  the  back  of  the  facrum,  and  the  fa- 
cro-fciatic  ligament,  forms  the  whole  hip,  and  defcends 
fo  low  as  to  be  inferted  into  one-third  of  the  length  of 
the  linea  afpera,  and  into  the  root  of  the  great  trochan- 
ter. 

The  second  arifes  from  all  that  portion  of  the  ilium 
which  is  before  this  one,  and  from  the  back  of  the 
bone,  and  goes  down  to  be  inferted  into  the  very  top 
of  the  great  trochanter. 
'  The  third  arifes  from  the  back  of  the  bone  below 
the  laft,  down  to  the  acetabulum  and  facro-fciatic 
finus  i  and  it  is  inferted  into  the  root  betwixt  the  apex 
of  the  great  trochanter  and  the  neck  of  the  bone. 

CLXI1I.  The  glut/bus  maximus  arifes  from  the 
back  of  the  ilium  one  half  its  length  ;  from  the  join- 
ing of  the  ilium  and  facrum  ;  from  all  the  fpines  ami 
irregularities  of  the  facrum  ;  and  from  the  facro-fcia- 
tic ligament,  Its  thick  nefhy  fafciculse  come  in  a  wind- 
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ing  and  oblique  direction  down  to  the  thigh-bone;  and, 
being  gathered  into  a  flat  and  pretty  broad  tendon,  it 
is  inlerted  into  the  root  of  the  trochanter  major,  and 
down  three  inches  of  the  linea  afpera.  This  is  one 
of  the  largeft  and  mod  flefhy  mulcles  of  the  body ; 
covers  all  the  other  mufcles  of  the  hip ;  forms  the 
contour  of  the  hip  ;  pulls  the  thigh  backwards,  or 
the  body  forwards  upon  the  thigh  when  the  thigh  is 
fixed  :  and  being  a  wide  fpreading  mufcle,  which  in 
a  manner  furrounds  its  joint,  its  different  portions  act 
with  different  effects ;  not  only  according  to  their  na- 
tural direction,  but  according  to  the  accidental  por- 
tions of  the  pelvis  with  regard  to  the  thigh-bone. 

CLX1V.  The  gluteus  medius  or  minor  is  fmall- 
er  than  the  former,  but  like  it.  It  arifes  from  all  the 
outfide  of  the  ilium  not  occupied  by  the  glutaeus  ma- 
jor. It,  like  the  other,  is  a  fan-formed  mufcie  ;  for 
its  fibres  converge  from  its  broad  origin  in  all  the 
back  of  the  ilium,  to  form  a  fhort  Hat  tendon,  which 
is  inferted  into  the  back  or  into  the  very  top  of  the 
great  trochanter.  It  lies  in  part  under  the  glutaeus 
maximus  ;  but  its  chief  part  lies  before  the  glutaeus 
maximus:  and  as  certain  portions  of  the  mufcle  are 
before  the  thigh-bone,  there  are  pohtions  of  the  pelvis 
and  thigh  bone  in  which  it  will  pull  the  thigh  fore- 
wards,  although  its  proper  office  is  to  affift  the  glu- 
taeus magnus  in  pulling  the  thigh  backwards,  and 
moving  it  outwards  from  the  body. 

CLXV.  The  gluteus  minimus  isafmall  radiated 
mufcle,  which  lies  deep  and  quite  under  the  former. 
It  has,  compared  with  the  former,  a  very  narrow  origin ; 
for  it  arifes  chiefly  from  the  loweft  part  of  the  back  of 
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the  ilium,  viz.^that  part  which  forms  the  focket  for 
the  thigh-bone,  and  a  little  higher  up;  and  from  the 
border  of  the  fciatic  notch.  It  forms  a  ftiort,  flat,  and 
ftrong  tendon,  which  is  fixed  under  the  root  of  the 
trochanter  major,  betwixt  the  trochanter  and  the  neck 
of  the  bone  :  fo  that  thefe  mufcles  are  inferted  in  this 
fucceflion  ;  firft,  the  great  glutaeus,  below  the  root  of 
the  trochanter,  and  into  the  linea  afpera ;  the  middle 
glutaeus  into  the  back  and  top  of  the  trochanter  and 
the  fmalleft  of  theglutaei  is  implanted  into  the  rough- 
nefs  under  the  root  of  the  trochanter. 

Gemini. — The  gemini  are  two  mufcles,  or  rather 
one  biceps  mufcle ;  but  the  heads  are  fo  diftincl  that 
they  are  reckoned  two,  and  fo  much  alike  that  they 
are  named  gemini. 

CLXVI.  The  uppermoft,  the  larger  and  ftronger 
mufcle,  arifes  from  the  fpinous  procefs  of  the  os  if- 
chium. 

CLXVII.  The  fecond,  or  fmaller  head,  arifes  in  like 
manner  from  the  tuber  ifchii,  upon  its  ball  or  outer 
end.  They  are  flefhy  in  their  whole  length.  They 
meet  and  unite  their  tendons  at  the  great  trochan- 
ter. They  are  inferted  firmly,  along  with  the  follow- 
ing tendon,  at  the  root  of  that  procefs. 

CLXVI  1 1.  The  pyrii-ormis,  fometimes  called  ili- 
aciis  internus  or  pyramidalis,  comes  from  the  hollow 
ofthefacrum,  runs  in  the  fame  line  with  the  lellcr 
glutaeus,  and  is  inferted  with  the  two  laft  named  muf- 
cles in  the  root  of  the  great  trochanter. 

Its  origin  is  from  the  hollow  of  the  facrum,  riling 
from  the  vertebrae  of  that  bone  by  three  or  four  final  I 
flefhy  digits,  and  from  the  facro-fciatic  notch  ;  it  runs 
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betwixt  the  glutaeus  minor  and  the  gemini,  and  its 
round  tendon  is  inferted  betwixt  them,  fomewhat  con- 
nedted  with  each. 

The  pyriformis,  gemini,  obturator  internus,  and 
quadratus,  form  what  fome  anatomifts  have  called 
musculi  pjjadrigemini  ;  and  they  are  fo  much  alike 
in  infertion  and  ufe,  that  it  would  be  wafte  of  time  to 
repeat  what  has  been  faid  of  the  gemini  and  obturator. 

This  mufcle,  the  pyriformis,  like  the  others,  rolls 
the  thigh  outwards.    It  name  is  from  its  Ihape. 

CLX1X.  The  obturator  internus,  once  named 
marsupialis  or  bursalis,  ariles  from  all  the  internal 
furface  of  the  obturator  ligament,  and  from  all  the 
edges  of  the  thyroid  hole,  from  the  ilium,  ifchium,  and 
pubis :  So  it  arifes  within  the  pelvis ;  comes  out  by 
turning  round  the  ifchium  in  the  notch  betwixt  its 
tuber  and  its  fpine.  Its  origin  is  therefore  circular  and 
flefhy.  It  runs  along  the  infide  of  the  os  ifchium,  turns 
round  that  bone  betwixt  the  fpinous  procefs  and  the 
tuber.  The  hollow  there  is  guarded  with  cartilage  ; 
and  this  tendon  runs  in  the  hollow,  like  a  pulley  round 
a  rope  ;  paffing  this,  it  runs  betwixt  the  two  legs  of 
the  gemini,  and  its  tendon  is  united  to  theirs  ;  and  the 
three,  appearing  almoft  like  one  tendon,  are  inferted 
together  into  the  root  of  the  trochanter  major.  Thefe, 
then,  might  with  fome  propriety  be  named  one  mufcle  : 
all  the  three,  viz.  the  two  gemini  mufcles  and  the 
obturator  mufcle,  palling  between  them,  were  once  ac- 
counted as  one  mufcle,  and  then  it  feemed  to  be  a 
mufcle  with  two  bellies  and  an  intermediate  tendon ; 
and  this  intermediate  tendon,  with  two  flefhy  ends, 
give  it  the  appearance  of  a  purfe,  and  thence  it  was 
named  musculus  marsupialis,  or  bursalis. 

CLXX.  The 
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CLXX.  The  quadratus  femoris,  is  a  thin  flat 
mufcle,  palling  in  a  tranfverfe  direction  betwixt  the 
tuber  ifchii  and  the  thigh-bone. 

It  arifes  from  the  lower  and  flattened  furface  of  the 
tuber  ischii  by  a  Ihort  tendinous  beginning.  It  goes 
a  little  obliquely  upwards  and  outwards,  and  is  in- 
ferted  into  the  back  of  the  great  trochanter,  in  that 
roughnefs  which  is  found  juft  where  the  trochanter  is 
joined  to  the  bone,  and  goes  obliquely  betwixt  the 
trochanter  major  and  the  trochanter  minor. 

It  rolls  the  thigh-bone,  fo  as  to  turn  the  toe  out- 
wards, and  pulls  it  almoft  directly  backwards. 

The  motions  of  the  thigh  mull  be  performed  by 
many  very  ftrong  mufcles,  as  it  moves  under  the 
weight  of  the  whole  body ;  and  it  feems  to  be  curi- 
oufly  contrived,  that  the  mufcles  fit  for  moving  the 
thigh  forward  lhould,  in  certain  politions  of  the  thigh, 
move  it  backwards;  alfo  giving  an  increafe  of  ftrength 
to  that  motion  of  the  thigh  in  which  moll  ftrength  is 
required. 

There  are  but  two,  or  chiefly  two,  points  for  infer- 
tion  ;  the  trochanter  major  and  the  trochanter  minor. 
Thefe  two  points  are  fo  oblique,  that  no  one  mufcle, 
nor  fet  of  mufcles,  performs  any  direct  motions ;  for 
they  all  twift  round  the  bone's  axis,  to  get  at  their  in- 
fertion.  Theglutaei,  the  pyriformis,  the  gemini,  the 
quadratus,  the  obturator  internus  and  obturator  ex- 
ternus,  all  bend  round  the  axis  of  the  thigh-bone,  to 
reach  the  trochanter  major.  Thefe  now  may  be 
called  the  abductors  of  the  thigh,  to  pull  it  outwards ; 
but  we  lhould  conclude  from  this  direction,  that  they 

could 
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could  not  pull  the  thigh  backwards,  for  the  thigh- 
bone would  turn  on  its  axis  and  elude  their  action. 
The  pfoas  magnus,  the  iliacus  internus,  the  peclina- 
lis,  and  the  triceps,  do  in  the  fame  manner  go  round 
the  inner  fide  of  the  bone :  the  two  firft  to  be  im- 
planted into  the  trochanter  minor,  the  two  latter  into 
the  linea  afpera,  juft  below  it.  Thefe  are  juftly  na- 
med adductors  of  the  thigh  :  their  chief  ufe  is  to 
draw  the  thighs  together  :  And  this  is  the  combined 
effect  of  thefe  two  fets  of  mufcles.  When  the  adductors 
act  by  themfelves,  they  pull  the  thigh  forwards,  moving 
the  leg,  rolling  the  thigh-bone,  and  turning  the  toe  out 
in  a  graceful  ftep  ;  which  is  moil  peculiarly  the  effect  of 
the  peclinalis  and  triceps.  But  when  we  are  to  finifii 
the  motion,  by  pulling  forward  the  body,  which  is  the 
fame  with  pulling  back  the  thigh,  it  is  not  merely 
the  antagonists  of  thefe  mufcles,  as  the  glutafi,  the  gc- 
mini,  &-c.  which  mud  act.  Were  the  glutxi  to  act 
alone,  they  w  ould  rather  turn  the  thigh  upon  its  axis 
outwards  than  pull  it  back ;  but  the  triceps,  &c.  ad 
again  in  conjunction  with  the  glutafi,  &c.  and  by  the 
action  of  the  triceps,  the  inner  trochanter  is  fixed  ; 
the  further  rolling  of  the  thigh  is  prevented;  the  full 
cffecHs  given  fo  the  glutsei  mufcles.  When  the  glutaci 
ad,  they  pull  the  thigh  directly  backwards,  affifted  by 
the  triceps,  pedinalis,  and  others :  for  now  the  thigh- 
bone is  fo  far  advanced  before  the  body,  that  thofe 
mufcles,  as  the  triceps,  which  were  benders  of  the 
thigh  in  its  firft  pofition,  are  extenfors  when  it  is  ad- 
vanced a  ftep  before  the  body  ;  or,  perhaps,  it  will 
be  more  explicit  to  fay,  that  when  the  thigh  is  moved 
one  ftep  before  the  body,  the  iliacus  internus,  pfoas 

magnus, 
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magnus,  and  triceps  mufcles,  co-operate,  agree  with  the 
glutaei  mufcles  in  bringing  the  trunk  forwards  to  fol- 
low the  limb,  and  then  in  fixing  and  ftiffening  the 
trunk  upon  that  limb,  till  the  other  thigh  is  advanced 
a  fecond  (lep  before  the  body. 

The  muscles  of  the  leg  are  the  mod  fimple  of  all : 
for  the  knee  is  a  mere  hinge,  at  lead  it  is  fo  in  all  our 
ordinary  motions;  fo  that  there  is  no  action  to  be  per- 
formed but  thofe  of  mere  flexion  and  extenfion  ;  and 
there  are  only  two  claffes  of  mufcles  to  be  defcribed, 
the  extenfors  and  the  flexors  of  the  leg. 

1.  The  extensors  of  the  leg.  The  only  mufcles 
which  extend  the  leg  are  thofe  four,  which  may  be 
very  fairly  reckoned  a  quadriceps  extenfor  cruris. 
Indeed  the  French  anatomifts  arrange  them  fo.  Sab- 
batier  calls  them  the  triceps  femoris.  Thefe  mufcles, 
which  all  converge  to  the  patella,  and  are  inferted  in 
it,  are  : 

Rectus  Femoris,  Vaftus  Externus, 

Cruroeus  vel  Femorasus,     Vaftus  Internus. 
And  thefe  are  all  implanted  by  one  tendon  ;  becaufe 
the  joint  being  a  hinge,  bending  only  in  one  direction, 
its  mufcles  could  have  given  but  one  motion,  however 
oblique  their  origin  and  courfe  had  been. 

1.  The  flexors  of  the  leg  are  one  on  the  outflde 
and  four  on  the  infide  of  the  leg  ;  the  tendons  of  the 
outfide  being  implanted  into  the  upper  knob  of  the 
fibula,  and  thofe  in  the  infide  into  the  rough  head  of 
the  tibia,  forming  the  hamftrings,  and  extending  their 
tendons  or  aponeurotic  expanlions  downwards  upon 

the  leg. 

INSIDE 
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INSIDE  FLEXORS. 


Sartorius, 
Semitendinous, 


Gracilis, 

Semimembranofus. 


OUTSIDE  FLEXOR. 

Biceps. 
flexor  lying  in  the  ham. 
Mulculus  PoplitaDus. 


EXTENSORS  OF  THE  LEG. 


CLXXI.  The  rectus  femoris,  fometimes  rectus 
cruris,  is  fo  named  from  its  direction;  it  is  a  thin  flat 
raufcle,  and  arifes  by  two  heads.  The  fir  ft  or  greater 
hesd  arifes  from  the  lower  fpinous  procefs  of  the  ili- 
um by  a-ftiort  round  tendon  ;  its  fecond  head  is  in  a 
different  and  fo  me  what  of  a  curved  direction  ;  for  it 
comes  from  the  edge  of  the  acetabulum  and  from  the 
capfular  ligament.  Thefe  join  together,  and  form  a 
flat  tendon  of  four  inches  in  length,  which  becomes 
gradually  flefhy  and  larger  down  to  its  middle,  and 
then  again  contracts  towards  the-  patella  in  the  fame 
gradual  manner.  There  is  a  middle  tendinous 'line 
running  the  whole  length  of  the  mufcle,  efpecially 
confpicuous  on  its  back  part;  and  towards  that  cen- 
-  tral  line  all  the  mufcular  fibres  converge. 

The  rectus  is  united  at  the  fides  to  thevafti;  at  the 
back  part  to  the  crurams ;  and  its  tendon,  along  with 
that  of  the  crurasus,  goes  to  be  directly  implanted  in- 
to the  rotula  of  the  knee. 

The  rectus  cruris  is  the  firft  of  thofe  mufcles  which 
Sabbatier  calls  the  triceps  femoris;  and  furely  they 
may  be  as  properly  named  thus  as  the  triceps  cub i  it 
extensor. 


Vol.  I. 
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This  large  mafs  of  mufcle  or  flefh  enwraps  the  whole 
of  the  thigh-bone  behind  as  well  as  before  :  for,  firft, 
the  cruraeus  arifes  flehhy  from  all  the  fore  part  of  the 
bone  ;  the  vastus  externus  from  the  great  tro- 
chanter, and  all  the  back  part  and  outer  fide  of  the 
bone  ;  and  the  vastus  internus  arifes,  in  like  man- 
ner, from  the  lefier  trochanter,  and,  all  the  inner  fide 
of  the  bone,  from  the  trochanter  major  all  round  to 
the  origin  of  the  crurasus.  , 

CLXX1I,  The  crur^us  arifes  from  the  fore  part 
of  the  trochanter  minor ;  and  it  continues  its  origin 
from  the  fore  part  of  the  femur,  the  whole  way  down 
to  within  two  inches  or  little  more  of  the  patella. 
About  three  inches  from  its  origin  it  is  joined  by  the 
vastus  externus,  which  unites  with  it  at  the  outer 
edge  and  fore  part;  and  the  vastus  internus  comes 
into  it  about  five  inches  below  its  origin,  and  joins  it 
at  the  inner  edge  and  fore  part.  At  its  lower  part 
it  is  joined  to  the  tendon  of  the  rectus,  to  form  but 
one  large  tendon,  which  is  inferted  into  the  rotula. 

Under  the  cruraeus  are  fometimes  found  two  little 
mufcles,  or  rather  two  little  flips  of  this  mufcle,  which 
are  quite  diftinct.  They  arife  on  the  fore  part  of  the 
thigh-bone,  two  or  three  inches  above  the  capfule  of 
the  joint ;  and  they  are  inferted  into  the  capfule  on 
each  fide  of  the  patella,  evidently  for  the  purpofe  of 
pulling  it  up,  to  prevent  its  being  catched  ;  and  when 
thefe  two  (subcrurjei)  are  not  found  as  diftinct  muf- 
cles, fome  fibres  of  the  cruraeus  fupply  their  place. 

CLXXIII.  The  vastus  externus  is  the  largcft  of 
thefe  three  mufcles, 

Its 
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Its  origin  is  by  a  pretty  thick  and  ftrong  tendon 
from  the  lower  and  fore  part  of  the  trochanter  major; 
and  it  continues  its  origin  from  the  root  of  the  tro- 
chanter all  down  the  .linea  afpera  to  that  rough  line 
which  goes  to  the  inner  tuberofity  of  the  thigh-bone. 

It  touches  the  end  of  the  cruraeus  about  four  inches 
below  its  origin*  and  continues  attached  to  it  the 
whole  way  down  ;  and  then  it  forms  a  flat  tendon 
which  connects  itfelf  with  the  tendon  of  the  rectus 
femoris,  and  then  embraces  in  a  femicircular  man- 
ner the  outfide  of  the  patella.  And  feveral  of  the 
fibres  of  this  aponeurofis  not  only  crofs  over  the  ro- 
tula,  but  go  down  over  its  oppoiite  fide  to  glide  along 
the  head  of  the  tibia,  and  to  be  inferted  into  the  inner 
fide  of  the  knee. 

CLXXIV.  The  vastus  internus  is  neither  fo  large 
nor  fo  flelhy  as  the  vastus  extern  us;  but  it  is  ex- 
ceedingly like  it  in  all  other  refpects. 

It  arifes  from  the  fore  part  of  the  trochanter  minor, 
juft  under  the  infertion  of  the  pfoas  magnus  ;.  and  it 
continues  its  origin  from  the  linea  afpera  the  whole  way 
down  to  theinner  condyle,  exactly  oppofite  to  the  origin 
of  the  vaftus  externus,  lb  that  their  origins  meet;  they 
leave  juft  a  channel  betwixt  them.  The  vaftus  internus, 
very  foon  after  its  origin,  joins  itfelf  to  the  cruraeus,  or 
middle  portion,  and  accompanies  it  in  all  its  length  : 
and  at  the  diltance  of  two  inches  from  the  rotula  it 
unites  itfelf  with  the  tendon  of  the  crurreus  at  its  in- 
ternal edge  ;  and  this  tendon  completes  that  junction 
which  unites  the  four  mufcles  into  a  quadriceps  cruris. 
This  vaftus  internus  defcends  much  lower,  in  a  flefliy 
form,  than  the  external  vaftus  does ;  and  forms  that 

Y  y  2  fleihy 
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flefhy  cufliion  which  covers  the  inner  fide  of  the  knee 
joint.  Its  tendon  embraces  the  rotula  fomewhat  in 
the  fame  circular  form  with  that  of  the  vaftus  exter- 
num ;  and,  like  the  externus,  it  fends  fome  fibres  acrofs 
the  knee-pan,  to  be  inferted  in  the  outer  part  of  the 
head  of  the  tibia. 

The  rectus,  and  the  vastus  externus,  internus, 
and  crur^eus,  form  one  large  mafs  of  flelh,  which 
embraces  and  inclofes  all  the  thigh-bone ;  and  they 
are  fo  connected,  that  the  cruraeus  cannot  be  fepa- 
ratedy  and  cannot  be  neatly  diftinguifhed. 

The  ufe  of  thefe  four  mufcles  is  evident  to  extend 
the  leg  and  to  bend  the  thigh  on  the  trunk,  or  reci- 
procally to  bend  the  trunk  on  the  thigh.  This,  or 
thefe  two  motions  alternately,  is  the  common  ufe  of 
thefe  mufcles,  as  in  walking ;  and  they  are  mod  pe- 
culiarly ufeful  in  running  and  leaping. 

After  defcribing  a  large  mafs,  conjoined  in  one  ten- 
don, and  concurring  in  one  fimple  action,  it  is  fuperflu- 
ous  to  fay  that  its  power  muft  be  great.    This  power 
muft  be  Mill  further  increafed  by  the  rotula,  which 
removes  the  force  from  the  centre,  and  gives  the  ad- 
vantage of  a  pulley,  which  it  really  and  truly  is :  with- 
out this  pulley  thefe  mufcles  could  be  of  no  ufe  in 
certain  Situations ;  for  inftance,  in  the  recumbent  pof- 
ture  :  for  then  the  extending  mufcles  being  in  the 
fame  line  with  their  bones,  could  have  no  farther 
power  ;  but  the  rectus,  by  the  pulley  of  the  rotula,  and 
by  its  attachment  to  the  bafin,  raifes  the  trunk,  or  at 
leaft  helps  the  pfoas,  the  iliacus,  and  the  mufcles  of 
the  belly. 

The 
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The  rotula  is  again  attached  to  the  tibia  by  a  flxofcg 
ligament,  to  iultain  the  pulling  of  thefe  great  muf- 
cles  *. 

FLEXORS  OF  THE  LEG. 

CLXXV.  The  sartorius  or  taylor's  muscle,  is 
fo  named  from  its  bending  the  knees  and  drawing  the 
legs  acrofs.  It  is  the  longeft  mufcle,  and  a  very  beau- 
tiful one  :  it  extends  obliquely  acrofs  the  whole  length 
of  the  thigh,  croffing  it  like  a  fillet  or  garter,  about 
two  inches  in  breadth. 

It  arifes  from  the  upper  fpinous  procefs  of  the  os 
ilium,  by  a  tendon  about  half  an  inch  in  length  ;  its 
thin  flat  belly  extends  obliquely  acrofs  the  thigh, 
like  a  ftrap,  and  is  inferted  in  the  fame  oblique  form 
into  the  inner  tubercle  of  the  head  of  the  tibia ;  its 
aponeurofis  fpreads  pretty  widely,  going  over  the 
whole  joint  of  the  knee  a  thin  meet  of  tendon. 

From  the  oblique  poiition  of  the  mufcle,  it  might 
in  action  change  its  place  ;  but  it  is  clofely  embraced 
by  the  fafcia  lata,  and  is  tied  by  fuch  adhefions  as 
form  fomething  like  a  peculiar  fheath  of  itfelf. 

  \  '  It 

*  Thefe  mufcles  are  in  continual  action  :  for  their  office  is  to  refill 
the  bending  of  the  knee,  which  would  happen  by  this  incumbent 
weight  of  the  body;  fo  that  the  continual  fupport  of  the  body  depends 
wholly  on  thefe  mufcles  ;  and  they  are  the  great  agents  in  running, 
leaping,  walkfrig,  &c.  Since,  by  extending  the  knee,  they  raife  the 
weight  of  the  pelvis  and  trunk,  and  of  all  the  body,  they  muft  be  very 
powerful ;  and  accordingly  when  they  are  weighed  againft  their  anta- 
gonifl  mufcle,  we  find  them  greatly  to  exceed  ;  for  the  quadriceps, 
i.  e.  the  reftus,  cruraeus,  and  vafli,  will  weigh  four  pounds,  while  the 
biceps,  &c.  their  antagonists,  weigh  but  two  pounds.  This  experi- 
ment was  often  repeated  by  the  great  Cowper  for  Mr  Brown,  who 
was  delivering  lectures  on  mufcular  motion. 
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It  turns  the  thigh  like  the  quadrigemini  and  obtu- 
rator mufcles.  It  alfo  bends  the  leg  upon  the  knee  ; 
and  when  the  leg  does  not  yield,  it  bends  the  thigh 
upon  the  pubis ;  or  where  the  thigh  alfo  is  fixed,  it 
bends  the  body  forwards :  but  in  performing  that  ac- 
tion, whence  it  has  its  name,  it  does  all  thefe  ;  for 
firft  the  leg  and  thigh  are  rolled,  then  the  thigh  is 
bended  towards  the  belly,  then  the  legs  are  bent  to 
draw  them  acrofs.  Though  a  fmall  mufcle,  yet  it  is 
of  great  power  from  its  origin,  and  in  fome  degree 
from  its  infertion  alfo  ;  being  much  removed  from  the 
centre  of  motion. 

CLXXVI.  The  gracilis,  fometimes  called  rectus 
intern  us  femoris*,  is  a  fmall,  flat,  thin  mufcle,  in 
its  general  fhape  fomewhat  like  the  fartorius. 

It  arifes  by  a  flat  tendon  of  two  inches  in  length 
from  the  pubis  and  near  the  fymphylis  ;  and  it  paffes 
immediately  under  the  integuments  down  to  the  knee: 
it  pafTes  by  the  inner  condyle  of  the  knee,  in  the 
form  of  a  fhort  round  tendon;  and  as  it  bends  behind 
the  head  of  the  tibia,  it  is  bound  down  by  a  bundle  of 
tendinous  fibres,  which  crolling  it,  go  to  the  back  part 
of  the  leg.  After  paffing  the  head  of  the  tibia,  it 
turns  obliquely  forwards  and  downwards;  it  here  runs 
behind  the  tendon  of  the  fartorius,  and  before  that  of 
the  femitendinofus.  It  is  inferred  With  the  fartorius 
into  the  fide  of  the  tuberofity  at  the  top  of  the  tibia. 

This  mufcle  runs  alfo  in  a  line  fo  wide  from  the 
centre  of  motion,  that  its  power  is  very  great.  It 
ferves  chiefly  as  a  flexor  of  the  leg :  When  the  leg  is 

fixed, 

*  Gracilis  is  from  its  fmallncfs ;  rectus  internus  is  from  ha 
ftraight  direction. 
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fixed,  it  muft,  by  its  origin  from  the  pubis,  be  a  flexor 
of  the  thigh,  and  an  adductor  in  nearly  the  fame  direc- 
tion with  the  pe&ineus  and  triceps ;  and  it  is  worth 
obferving,  that  while  the  knee  is  ftraight,  the  fartorius 
and  the  gracilis  cannot  bend  the  knee  ;  they,  on  the 
contrary,  keep  it  Heady  and  firm  :  but  when  the  knee 
is  bent,  they  come  into  action  ;  for  in  proportion  as 
the  mufcles  which  have  made  the  flexion  are  contrac- 
ted, they  are  lefs  able  to  contract  farther;  and  there- 
fore it  is  defirable  that  more  mufcles  mould  come  in- 
to play. 

CLXXV1I.  The  semitendinosus  is  fo  named  from 
its  lower  half  being  compofed  of  a  final!  round  tendon  ; 
and  as  tendon  was  once  mifnamed  nerve,  this  is  the 
seminervosus  of  Winflow,  Douglas,  and  others. 

Its  origin  is  from  the  tuberofity  of  the  ifchium 
(along  with  the  femimembranofus,  and  touching  the 
biceps)  by  a  fliort  thick  tendon.  It  alfo  arifes  by  ma- 
ny oblique  fafciculi  of  fibres  from  the  polterior  portion 
of  its  oppofite  mufcle  the  biceps  cruris.  This  crofs 
conneftion  betwixt  the  two  mufcles  continues  for  three 
inches  down  from  the  tuber  ifchii ;  it  then  departs 
from  the  biceps,  goes  obliquely  inwards,  and  is  flatten- 
ed and  contradled  into  a  tendon  fix  inches  from  the 
knee.  Its  tendon  then  becoming  fmaller  and  round- 
er, paries  down  behind  the  inner  tubercle  of  the  knee ; 
and  getting  round  the  head  of  the  tibia,  it  comes  for- 
ward to  be  inferted  into  the  tuber  at  the  head  of  tiiat 
bone.  At  this  place  the  tendon  grows  broad  and 
flat ;  it  is  expanded,  and  as  it  were  grafps  the  inner 
fide  of  the  knee  ;  its  upper  edge  is  joined  to  the  lower 
edge  of  the  tendon  of  the  gracilis,  fo  that  the  fartorius, 

gracilis, 
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gracilis,  and  femitendinofus,  are  implanted  like  one 
mufcle ;  and  this  tendinous  expanlion  feems  like  a 
capfule  for  enclofing  the  heads  of  the  tibia  and  femur, 
and  for  ftrengthening  the  knee-joint.  The  femiten- 
dinofus bends  the  leg. 

CLXXVIIi.  The  semimembranosus  has  its  name 
from  the  mufcle,  which  is  flat,  thick,  and  flefhy,  begin- 
ning and  ending  with  a  flattened  tendon,  fomeuhat 
like  a  membrane,  but  infinitely  thicker  and  malTier 
than  fuch  a  name  fhould  imply. 

It  arifes  from  the  tuber  ifchii,  before  the  femitendi- 
nofus and  biceps.  It  arifes  a  broad,  thin,  and  flat  ten- 
don, of  about  three  inches  in  length.  It  becomes 
flefhy  and  thick  in  its  middle,  but  it  foon  becomes 
thinner  again,  and  terminates  in  a  fhort  tendon,  which, 
gliding  behind  the  head  of  the  tibia,  is  inferted  there*. 

This  mufcle  has  little  connection  with  any  other. 
It  lies,  under,  or,  more  properly  fpeaking,  on  the  in- 
fide  of  the  femitendinofus,  and  the  two  together  form 
the  hamftrings.  The  hamftring  mufcles  contribute 
alfo  to  another  motion.  Though,  when  extended,  the 
tibia  cannot  roll,  yet  when  we  fit  with  our  knees 
bent,  it  can  roll  (lightly ;  and  fuch  rolling  is  accom- 
plifhed  by  thefe  mufcles.  All  thefe  mufcles  which 
bend  the  leg,  and  which  confequently  extend  the  thigh 
at  the  fame  time,  are  mufcles  of  very  great  power  ;  be- 

caufe 


*  The  two  tendons  of  this  mufcle,  the  membranous  tendon  at  the 
head,  and  this  fmaller  one  by  which  it  is  inferted,  ftand  fo  obliquely, 
that  the  mufcular  fibres  betwixt  them  muft  be  very  oblique;  for  the 
membranous  tendon  dekends  low  upon  the  back  part  or  edge,  and 
the  tendon  of  insertion  begins  high  upon  the  fore  edge  of  the  mufcle. 
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caufe  they  arife  in  one  common  point,  the  tuber  ifchii, 
and  that  point  is  very  far  diftant  from  the  centre  of 
motion. 

There  is  ftill  one  fmall  mufcle,  a  flexor  of  the  leg, 
which  performs  this  rotation  during  the  bent  ftate  of 
the  knee  with  mod  particular  power, 

CLXXIX.  The  musculus  poplit/eus,  which  is  fo 
named  from  its  lying  in  the  ham,  is  a  fmall  triangular 
mufcle,  lying  acrofs  the  back  part  of  the  knee-joint, 
very  deep  under  the  hamftrings,  and  under  the  muf- 
cles  of  the  leg. 

Its  origin  is  from  the  outer  condyle  of  the  thigh- 
bone, and  from  the  back  part  of  the  capfule  of  the 
joint.  Its  tendon  is  fhort  and  thick,  but  of  no  great 
extent.  It  pafies  flelhy  behind  the  knee-joint ;  and  it 
is  inferted  broad  into  a  ridge  on  the  back  part  of  the 
tibia;  fo  that  by  its  fmall  origin  and  broad  infertion 
it  is  a  fan-like  mufcle;  itshbres  being  almoft  tranfverfe, 
and  its  lower  fibres  nearly  perpendicular.  Befides 
bending  the  leg,  .it  is  ufeful  by  pulling  alide  the  cap- 
fule to  prevent  its  being  catched. 

CLXXX.  The  biceps  cruris,  fo  named  from  ha- 
ving two  heads,  a  long  and  Ihort  one,  lies  immediate- 
ly under  the  Ikin,  in  the  back  part  of  the  leg,  running 
down  from  the  pelvis  to  the  knee,  to  form  the  outer 
hamftring. 

It  is  the  Angle  flexor  on  the  outfide  of  the  thigh, 
Its  origin  is  from  the  outer  part  of  the  tuber  ifchii  by 
a  tendon  of  an  inch  and  a  half  in  lengh.  And  this 
tendon  is,  in  its  origin,  clofely  united  with  that  of  the 
femitendinofus  for  two  inches,  or  at  leaft  the  whole 
length  of  the  tendon.    After  a  Ihort,  but  very  thick 
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flelhy  belly,  it  degenerates  into  a  tendon,  efpecially  on 
its  back  part ;  and  this  tendon,  which  begins  above 
the  middle  of  the  thigh,  is  continued  the  whole  way 
down. 

About  one-third  down  the  bone  is  the  beginning  of 
the  fecond  or  (hort  head,  which  has  its'  origin  all  the 
way  down  the  linea  afpera  to  the  line  above  the  outer 
condyle  of  the  thigh-bone ;  and  here  it  is  fomewhat 
connected  with  the  origin  of  the  vaftusexternus  mufcle 
and  the  infertion  of  the  glutaeus  magnus.  The  tendons 
of  the  two  heads  are  joined  a  little  above  the  inner  con- 
dyle, and  go  outwards  to  be  inferted  into  the  outer  part 
of  the  head  of  the  fibula,  forming  the  outer  hamftring. 

Its  infertion  furrounds  the  head  of  the  fibula,  and  a 
fmall  portion  alfo  links  betwixt  the  bump  of  the  fibu- 
la and  the  inner  head  of  the  tibia,  to  be  implanted  in- 
to it  alfo. 

This  mufcle,  like  the  oppofite  ones,  ferves  for  bend- 
ing the  leg.  The  fhort  head  limply  bends  the  leg  ; 
the  long  head  affifts  the  Ihort  one  in  bending  the  leg, 
and  is  alfo  a  mufcle  of  the  thigh. 


The  mufcles  of  the  foot  are  fix  extensors  and  one 

FLEXOR  MUSCLE. 

EXTENSORS. 


Gastrocnemius  vel  gemellus, 
Gastrocnemius  internus  vel  soleus, 
Tibialis  posticus, 
Peroneus  longus, 

 •   BREV1S, 

Plantaris, 


all  lying*  on 
[>  the  back  part 
of  the  leg. 

.  The 
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The  flexor  is, 


,  The  TIBIALIS  ANTICUS 


{lying  on  the  fore  part  of 
I  the  leg. 


CLXXXI.  The  gastrocnemius  is  often  divided 
into  three  mufcles,  named  gastrocnemii  or  gemelli. 
But,  far  from  counting  thus,  we  mould  rather  favour 
the  arrangement  of  Douglas,  who  couples  this  with 
the  nextmufcle,  as  forming  a  quadriceps  or  two  muf- 
cles joined  with  two  heads  each,  and  he  calls  it  the 
extensor  cruralis. 

The  gastrocnemius,  is  the  great  mufcle  of  the 
brawn  :  its  two  heads  are  two  very  large  and  fiefhy 
bellies,  which  arife  from  the  tubercles  of  the  thigh- 
bone. The  inner  head  is  the  larger,  and  arifes  by  a 
ftrong  tendon  from  the  back  of  the  inner  condyle, 
and  a  little  way  up  the  rough  line;  and  it  has  alfo  a 
ftrong  adhefion  to  the  capfular  ligament  of  the  knee. 

The  outer  head  is  fhorter  than  this  :  It  arifes,  in 
the  fame  way,  from  the  outer  tubercle  of  the  thigh- 
bone •,  and  the  two  mufcles  meet  and  run  down  to- 
gether, forming  the  appearance  of  a  rapha,  by  the 
diredlion  of  their  fibres.  But  the  two  bellies  continue 
diflind  till  they  meet  in  the  middle  of  the  leg.  They 
are  diftinct  at  their  back  part,  but  at  their  fore  part 
they  are  connected  by  a  tendinous  aponeurofis,  or' 
ftrong  but  flat  tendon  ;  and  the  two  bellies  being 
about  the  middle  of  the  leg  united  firmly,  they  form 
a  large  flat  tendon,  very  broad  at  its  beginning,  which 
unites  with  that  of  the  foleus  a  little  above  the  ankle. 

CLXXXII.  Soleus. — This  name  is  from  its  re- 
femblance  to  the  fole-fifli ;  and  it  is  often  named 
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gastrocnemius  i NTERNUS.  This,  like  the  laft  muf- 
cle, has  two  heads,  which  arife  from  either  bone. 

One  head  arifes  from  the  bulb  of  the  fibula,  and 
continues  to  adhere  to  one  fourth  of  the  upper  part 
of  the  bone  ;  another  head  arifes  from  about  three 
inches  of  the  upper  part  of  the  tibia.  The  firft  of 
thefe  heads  is  large  and  round  ;  the  fecond  is  fmaller 
and  round :  they  unite  immediately;  and  a  large  flefhy 
belly  is  formed,  with  ft  ill  a  confpicuous  divifion  be- 
twixt the  flefh  of  the  two  heads.  The  great  tendon 
begins  about  half  way  down  the  leg,  but  flill  is  inter- 
mixed with  flefhy  fibres  till  it  approach  the  heel.  A 
little  below  the  middle  of  the  leg  this  tendon  is  united 
with  the  tendon  of  the  gaftrocnemius,  to  form  the 
great  back  tendon,  named  tendo  Achillis,  and  fome- 
times,  though  very  rarely,  chorda  magna. 

The  tendon  is  large;  it  grows  fmaller  as  it  approach- 
es the  heel;  when  it  touches  the  extremity  of  the  heel 
bone,  it  expands  to  take  a  firmer  hold. 

In  running,  walking,  leaping,  &c.  this  mufcle,  with, 
the  extenfors  of  the  leg,  are  the  great  mufcles.  The 
external  gaftrocnemius  has  double  power;  for  it,  ari- 
fing  from  the  tubercles  of  the  thigh-bone,  is  both  an 
extenfor  of  the  foot  and  a  flexor  of  the  leg  ;  but  the 
gaftrocnemius  internus  is  a  mere  extenfor  of  the  foot, 
and  both  together  have  fuch  ftrength  as  often  to  break 
the  tendo  Achillis. 

CLXXXI1I.  Plantaris. — This  mufcle  is  named 
from  a  miflaken  notion  of  its  going  to  the  planta  pe- 
dis or  fole  of  the  foot,  to  form  the  plantar  aponeuro- 
fis,  like  the  palmaris  of  the  hand;  but,  in  fact,  it  does 

not 
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not  go  to  the  fole,  but  is  a  mere  extenfor  of  the  foot, 
inferted  along  with  the  tendo  Achillis. 

This  long  and  llender  mufcle  is  iituated  under  the 
gastrocnemius  intcrnus.  It  avites  from  the  external 
condyle  of  the  femur  wholly  flelhy  ;  it  alfo  has  an  at- 
tachment to  the  capfulur  ligament  of  the  joint ;  after 
an  oblique  flelhy  belly  of  about  three  inches,  it  forms 
its  fmall  flat  tendon.  The  tendon  runs  betwixt  the 
inner  head  of  the  gaftrocncmius  and  the  foleus ;  and 
where  the  tendo  Achillis  begins,  the  tendon  of  the 
plantaris  attaches  itfelf  to  the  inner  edge  and  fore 
part  of  the  Achillis  tendon  ;  it  accompanies  it  down 
to  the  heel,  running  in  a  groove  which  feems  made  to 
receive  it-,  and  it  is  implanted  with  the  tendo  Achillis 
into  the  inner  fide  of  the  heel-bone.  It  is  often  a  want- 
ing. 

The  ufe  of  this  mufcle  is  to  tuck  up  the  capfule  in 
the  great  bendings  of  the  knee-joint,  and  to  afiiit  the 
galtrocnemii  mufcles. 

The  peron^ei  mufcles  are  thofe  which  arife  from 
the  fibula.  They  are  named  from  their  length  being 
different:  the  peronteus  longus  being  as  long  again 
as  the  brevis  ;  for  it  is  one-half  longer  in  its  origin,  the 
one  riling  at  the  head,  the  other  at  the  middle  of  the 
bone;  and  again  it  is  one  half  longer  at  its  irifertion, 
going  fully  round  under  the  foot  to  the  oppofite  fide, 
while  the  Ihorter  peronaeus  flops  at  the  lide  of  the 
foot  to  be  inferted. 

CLXXXIV.  The  peronjEus  lonous  is  fo  named 
from  its  lying  along  the  fibula.  It  arifes  partly  ten- 
dinous, chiefly  flelhy,  from  the  upper  knob  of  the  fi- 
bula, and  from  the  ridge  of  the  bone,  down  to  within 

three 
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three  inches  of  the  ankle.  It  has  another  fmali  flip 
of  a  head  from  the  upper  part  of  the  tibia,  above  where 
the  fibula  joins;  it  has  alfoadhefions  to  the  tendinous 
partition,  which  feparates  this  from  the  extensor  di- 
gitorum  communis  and  the  soleus. 

Its  tendon  begins  very  high,  above  the  middle  of 
the  leg ;  and  it  continues  to  receive  the  flelhy  fibres 
almoft  at  right  angles  in  the  penniform  manner.  The 
tendon  is  concealed  down  to  about  or  below  the  mid- 
dle of  the  leg  :  then  it  is  feen  immediately  under  the 
integuments;  and  we  can  eafily  diftinguilh  it  through 
the  Ikin,  being  that  acute  line  or  firing  which  runs 
down  behind  the  inner  ankle,  and  which  gives  fhape 
to  that  part. 

In  palling  the  outer  ankle,  it  runs  down  through  a 
cartilaginous  pulley  or  annular  ligament,  which  alfo 
tranfmits  the  peronaeus  brevis:  it  leaves  the  peronasus 
brevis  on  the  fide  of  the  foot ;  and  pafiing  by  itfelf  in 
a  groove  of  the  heel-bone,  it  bends  obliquely  acrofs 
the  arch  of  the  foot,  goes  quite  down  to  the  oppoiite 
lide,  and  is  inferted  into  the  metatarfal  bone  of  the 
great  toe,  and  the  great  cuneiform  bone  on  which  it  is 
founded.  Under  the  eminence  of  the  os  cuboides  it 
fuffers  great  fridtion,  fo  as  to  be  thickened  to  a  degree 
of  offification,  and  to  refemble  a  fefamoid  bone.  It  is 
alfo  thickened  in  a  lefier  degree  as  it  paries  the  outer 
ankle ;  and  in  all  this  length  it  is  tied  down  by  a  ftrong 
ligamentous  expanfion. 

It  is  a  powerful  extenfor  of  the  leg;  it  alfo  gives  that 
obliquity  of  the  foot,  which  is  fo  handfome  and  na- 
tural, and  ufeful  in  walking.  This  mufcle  particular- 
ly turns  down  to  the  ground  the  inner  edge  of  the. 

foot  j 
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foot ;  fo  it  preffes  to  the  ground  the  ball  of  the  great 
toe  ;  and  that  is  the  part  which  touches  the  ground, 
and  which  feels  fore  after  long  walking  or  violent 
leaping  or  running :  It  is  by  that  part  that  we  pufti 
in  making  a  ftep  ;  fo  that  this  mufcle  is  perceived  to 
be  continually  active  in  all  motions  of  walking,  leap- 
ing, running,  and  more  particularly  in  dancing. 

CLXXXV.  The  peron^eus  brevis  is  like  its  fel- 
low except  in  length  and  infertion.  Its  origin  is  from 
the  ridge  of  the  fibula;  beginning  about  one-third 
down  the  bone,  and  continuing  its  adhefion  the  whole 
way  to  the  ankle.  It  alfo  has  adhefions  to  the  tendi- 
nous partition  which  is  betwixt  it  and  the  common 
extenfor ;  fo  that  thefe  two  mufcles  are  by  fuch  ad- 
hefions very  difficult  to  dhTect.  It  is  fmaller  at  its 
origin,  but  increafes  in  its  flefhy  belly  as  it  defcends  \ 
and  it  is  flefhy  lower  down  than  the  peronaeus  longus. 
It  is  like  it,  a  penniform  mufcle.  The  tendons  of  the 
two  peronaei  pafs  together  by  the  outer  ankle  in  the 
fame  ring  :  but  the  tendons  crofs  each  other  ;  for  the 
peronasus  longus  is  in  its  belly  more  forward.  The 
brevis  lies  under,  and  behind  it,  quite  covered  by  it  ; 
and  yet  the  tendon  of  the  brevis,  by  creeping  under 
the  longus,  gets  before  it,  juft  under  the  outer  ankle  ; 
and  from  that  it  runs  in  a  feparate  groove,  fuperficially, 
upon  the  outer  edge  of  the  foot,  to  be  inferted  into 
the  metatarfal  bone  of  the  little  toe.  In  both  muf- 
cles the  tendon  is  upon  the  outer  edger  and  begins  aU 
molt  as  high  as  the  upper  head  of  each  mufcle.  This 
tendon  of  the  peronteus  brevis  is  the  fhorter  one,  is 
fmall  where  it  paffes  through  the  pulley,  and  expands 
when  it  reaches  its  infertion,  that,  it  may  grafp  the 
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metatarfal  bone  firmly.  The  tendon  of  the  longer 
mufcle  alfo  expands  a  little,  and  fomewhat  in  the  form 
of  a  hand  and  fingers,  taking  hold  of  two  bones  by 
three  little  heads. 

This  mufcle  affifts  the  former  in  extending  the  foot, 
and  coincides  well  in  its  oblique  action  with  the  laft  ; 
for  as  the  laft  turned  down  the  inner  edge  of  the  foot, 
this  turns  the  outer  edge  upwards,  which  is  exactly 
the  fame  motion. 

CLXXXYT.  The  tibialis  posticus  is  a  penni- 
form  mufcle,  very  much  like  the  two  laft  defcribed, 
only  its  tendon  goes  round  the  cartilaginous  pulley  of 
the  inner  ankle. 

.  It  is  named  tibialis  from  its  origin,  and  posticus 
from  its  place. 

It  arifes  from  the  back  part  and  ridge  of  the  tibia, 
from  the  oppofite  part  of  the  fibula,  and  from  the  in- 
terofTeous  membrane  below  thefe  ;  and  it  continues  its 
attachment  to  the  interofTeous  ligament  quite  down 
to  the  ankle.  It  has  alfo  ftrong  attachments  to  the  fur- 
rounding  tendinous  partitions.  Its  fibres  are  all  ob- 
lique, and  go  to  the  middle  tendon,  which  is  in  the 
heart  of  the  mufcle.  About  the  middle  of  the  ti- 
bia this  tendon  begins  to  emerge  from  the  fiefliy  bel- 
ly ;  it  grows  gradually  fmaller,  but  ftill  continues  to 
receive  flefh  quite  down  to  the  ankle.  It  pafies  in  the 
groove  of  the  inner  ankle,  and  is  retained  there  by  fuch 
a  ligament  as  holds  the  peron^i.  After  pafiing  the  li- 
gament, it  expands  in  the  hand-like  form,  to  grafp  the 
bones  of  the  tarfus :  and  it  is  expanded  much  more 
than  the  peronceus ;  for  it  fends  roots  down  among  the 
bones  both  of  the  tarfus  and  metatarfus,  fo  as  to  take 

hold 
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hold  firft  on  the  lower  rough  part  of  the  naviculare  in 
paffing  over  it.  Then  it  is  implanted  into  the  two 
firft  metatarfal  bones,  then  into  the  calcaneum,  and 
laftly  into  the  os  cuboides;  and  where  it  pafTes  over 
the  os  naviculare  it  is  hardened  into  a  fort  of  fefamoid 
bone.  In  Ihort,  it  is  implanted  in  the  fole  of  the  foot 
by  a  tendon  like  a  hand,  which  fends  down  its  fingers 
among  the  tarfal  and  metatarfal  bones,  to  take  the  fu- 
reft  hold.  This  mufcle  pulls  the  foot  in  fo  as  put  the 
toes  together ;  and  when  balanced  by  the  peronsei,  it 
dire&ly  bends  the  foot. 

CLXXXVII.  The  tibialis  anticus  crofles  ob- 
liquely the  fore  part  of  the  leg.  It  arifes  from  the  fore 
part  and  outfide  of  the  tibia.  It  begins  juft  under  the 
outertuber,  and  continues  its  adhefion  down  two- thirds 
of  the  bone ;  then  the  tendon  begins  to  be  formed  :  and 
this  mufcle,  like  almoft  all  the  fmaller  ones  of  the  leg, 
adheres  to  the  tendinous  partitions,  and  to  the  fafcia, 
with  which  they  are  covered.  The  tendon  begins  al- 
moft with  the  origin  of  the  mufcle ;  but  continues  co- 
vered by  the  flelh,  and  not  appearing  till  within  four 
inches  or  fo  of  the  ankle,  when  it  begins  to  pafs  ob- 
liquely over  the  leg  ;  and  having  completed  the  crof- 
fing  above  the  ankle,  it  goes  under  the  annular  liga- 
ment in  a  peculiar  ring;  it  runs  along  the  fide  Of  the 
foot,  and  is  implanted  into  the  os  cuneiforme  internum ; 
and  a  fmall  production  of  the  tendon  goes  forward  to 
be  inferted  into  the  metatarfal  bone  of  the  great  toe. 

It  is  the  only  mufcle  which  bends  the  foot,  that  is, 
which  turns  the  great  toe  towards  the  leg. 

Vol.  I.  3  A  MUSCLES 


MUSCLES  MOVING  THE  TOES. 


MUSCLES  OF  THE  TOES. 

The  long  mufcles  of  the  toes  are  juft  four,  two  flix- 
or  and  wo  extensor  muscles.  The  flexor  mufcles 
lie  upon  the  tibialis  pofticus,  or  behind  betwixt  it  and 
the  folaeus.  The  extenfor  mufcles  again  lie  under  the 
tibialis  anticus,  or  at  leaft  their  heads  are  under  it,  and 
their  bellies  only  appear  from  under  it  about  the  mid- 
dle of  the  leg. 

The  flexor  tendons  follow  the  tendon  of  the  tibialis 
pofticus  by  the  pulley  of  the  inner  ankle  into  the  hol- 
low of  the  foot.  The  tendons  of  the  extenfor  mufcle3 
keep  with  that  of  the  tibialis  anticus,  and  crofs  over 
the  fore  part  or  riling  of  the  ankle,  where  the  tibia  is 
united  with  the  aftragalus.  And  in  diflection  we  mult 
follow  thefe  in  an  oppofite  order  to  that  in  which  they 
are  defcribed;  for  next  to  the  fore  part  of  the  folasus 
is,  ift,  The  flexor  pollicis  ;  2dly,  The  flexor, 
digitorum  ;  and,  3dly,  The  tibialis  anticus. 

CLXXXVIII.  The  flexor  longus  pollicis  is 
fmall  and  pointed  at  its  origin,  and  arifes  flefliy  from 
three-fourths  of  the  fibula  to  within  an  inch  of  the 
outer  ankle.  It  grows  thicker  and  larger  as  it  defcends, 
and  adheres  to  the  tendinous  partitions  of  the  tibialis 
pofticus  and  of  the  peronaei.  Its  tendon  can  be  feen 
only  about  an  inch  above  the  joint  of  the  ankle.  It 
pafles  down  behind  the  inner  ankle,  where  it  is  bound 
in  a  fort  of  annular  ligament.  It  there  pafles  under  the 
heel-bone,  in  the  arch  of  the  foot,  betwixt  the  bones 
and  the  abductor  pollicis ;  it  then  glides  into  the  chan- 
nel made  by  the  two  heads  of  the  flexor  pollicis  bre- 
vis  ;  it  then  pafles  betwixt  the  two  fefamoid  bones  at 
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the  root  of  the  great  toe  ;  it  then  goes  forward  in  a 
(heath,  to  be  inferted  into  the  laft  bone  of  the  great 
toe ;  at  which  implantation  it  is  enlarged. 

Its  office  is  to  bend  the  great  toe  ;  but  it  is  alfo  con- 
tinually ufeful  at  every  ftep  in  extending  the  foot,  or 
in  keeping  the  toe  firm  to  the  ground,  while  the  gaf- 
trocnemii  raife  the  heel  ;  and  therefore  we  mould  not 
be  rafli  in  cutting  away  the  great  toe,  for  in  it  confifts 
not  the  ftrength  of  the  foot  only  but  of  the  leg. 

CLXXXLX.  The  FLEXOR  LONGUS  DIGITORUM  PE- 
DIS, is  named,  in  addition,  the  perforans  ;  becaufe, 
like  the  perforans  of  the  hand,  it  runs  its  tendons 
through  the  fplit  tendon  of  a  fmaller  mufcle,  which  is 
lodged  in  the  fole  of  the  foot.  It  is  named  alfo  flexor 
communis,  although  there  be  lefs  reafon  here,  where 
there  are  no  flexors  for  the  individual  toes,  than  in  the 
hand,  where  there  are  feparate  flexors  for  the  individual 
fingers. 

It  arifes  from  the  back  part  of  the  tibia,  its  whole 
length ;  that  is,  from  the  end  of  the  poplitaeal  mufcle, 
and  from  the  feptum  tendinofum,  by  which  it  is  di- 
vided from  the  tibialis  anticus,  which  lies  immediately 
before  it ;  and  it  continues  this  origin  from  the  tibia 
down  to  within  three  inches  or  fo  of  the  ankle.  Its 
origin  is  not  eafily  feparated  before  from  the  tibialis 
polticus,  nor  behind  from  the  flexor  pollicis. 

The  tendon  is  not  formed  till  very  near  the  ankle 
(within  two  inches  of  it),  and  the  flefli  ft i  11  accom- 
panies it  quite  down  to  the  joint.  It  croffes  the  tendon 
of  the  tibialis  pofticus  behind  the  ankle-joint,  and  goes 
forward  in  the  groove  of  the  os  calcis,  tied  down  by 
'4  fort  of  capfule  or  annular  ligament.   In  the  arch  of 
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the  foot  it  crofl.es  the  tendon  of  the  flexor  pollicis, 
from  which  it  receives  a  flip  of  tendon  ;  and  thus  the 
office  of  either  ia  aflifted  by  the  other,  and  could  be 
wholly  fupplied  by  it ;  it  then  pafies  over  to  the  mid- 
dle of  the  fole,  and  growing  flatter  and  thicker,  divides 
into  four  flat  tendons.  Thefe  go  forward,  diverging 
till  they  arrive  at  the  ends  of  their  metatarfal  bones ; 
then  they  emerge  from  the  aponeurofis  plantaris,  along 
■with  the  common  ftiort  flexor.  Now  both  thefe  ten- 
dons run  under  a  ligamentous  fheath,  and  are  inclu- 
ded in  it  under  the  firft  and  fecond  bones  of  the  toes ; 
and  having  perforated  the  (hort  flexor  oppofite  to  the 
fecond  joint,  they  are  finally  inferted  into  the  root  ot 
the  third  or  laft  bone  of  each  toe.  Thefe  tendons, 
like  the  correfponding  ones  of  the  foot,  feem  to  be  flit 
with  a  fort  of  longitudinal  fifllire. 

The  proper  ufe  of  this  mufcle  is  to  bend  all  the 
joints  of  the  toes,  but  more  peculiarly  the  laft  bone  ; 
and  alio  to  extend  the  foot,  keeping  the  point  of  the 
toes  to  the  ground,  confequently  aflifting  the  gaftroc- 
nemii,  and  all  the  mufcles  ufed  in  walking,  &c. 

CXC.  The  massa  carnea  Jacobi  Sylvii,  or  plan- 
ts pedis,  is  a  fmall  body  of  flefli,  naturally  con- 
nected with  the  flexor  longus.  The  maflTa  carnea 
arifes  from  the  lower  part  of  the  heel-bone,  in  two  di- 
vifions ;  one  (the  external  one)  tendinous,  the  other 
ftelhy.  It  is,  upon  the  whole,  pretty  nearly  of  a  fquare 
form  ;  it  joins  the  tendon  of  the  flexor  longus  before 
its  divifion  into  tendons  for  each  toe;  and  by  the  long 
lever  that  this  has  upon  the  heel-bone  it  muft  be  of 
great  afliftance  to  the  flexor.  It  is  more  generally  con- 
fidered  in  this  light  of  a  fupplementary  mufcle  ;  by. 
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ibme  it  is  confidered  as  a  diftindt  mufcle,  and  as  the 
origin  and  firft  beginning  of  the  lumbricales  pedis. 

Thus  Cowper  conliders  the  mafia,  carnea  and  the 
lumbricales  as  one  and  the  fame :  that  the  mafia  car- 
nea joins  the  tendon,  covers  it  with  its  ftefh,  continues 
flefhy  along  the  common  tendon,  till  at  the  bifurca- 
tion it  alio  parts,  along  with  the  four  tendons,  into 
four  fmall  fleftiy  mufcles,  which  are  called  lumbricales. 

Albinus,  again,  paints  the  mafia  carnea  diftinctly 
terminating  at  the  common  tendon,  and  the  lumbri- 
cales as  arifmg  diftincl:  from  each  of  the  divided  ten- 
dons. 

CXCI.  The  flexor  brevis  digitorum  is  alfo  na- 
med the  flexor  fublimis  or  perforatus.  Itarifes  from  the 
lower  part  of  the  heel-bone,  or  the  bump  upon  which 
we  (land.  It  arifes  by  very  fhort  tendinous  fibres ;  and 
being  placed  immediately  under  the  plantar  aponeu- 
rofis,  it  takes  hold  of  it,  and  alfo  of  the  tendinous  par- 
titions betwixt  it  and  the  two  abductors  of  the  fmall 
and  of  the  great  toe,  which  are  on  either  fide  of  it. 
Under  the  metatarfal  bones  it  divides  itfelf  into  four 
heads;  their  tendons  begin  earlier  upon  the  fide  next 
the  foot;  they  grow  round;  emerge  from  betwixt  the 
dentations  of  the  plantar  aponeurofis  ;  they  then  pafs 
into  the  vagina  or  fheath  of  each  toe;  and  on  this, 
the  firft  phalanx,  they  lie  over  the  tendons  of  the  long 
cxtenfors.  About  the  root  of  this  firft  bone  they  di- 
vide into  two  little  bands,  which  form  a  fplit  (like  the 
perforatus  of  the  fingers)  for  the  paflage  of  the  long 
tendon. 

The  long  tendon  paflTes  through  it  upon  the  fecond 
joint  of  the  toe;  and  immediately  after  the  perforated 
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tendon  fixes  itfelf  by  the  two  forks  to  each  fide  of  the 
fecond  bone  or  phalanx  of  the  toe. 

Its  ufe  is  to  bend  the  firft  and  fecond  joints  of  the 
toes,  but  moft  peculiarly  the  fecond.  And  the  obli- 
quity of  the  long  flexor  is  exactly  balanced  by  a  cor- 
refponding  obliquity  of  the  fhort  flexor :  for  the  ten- 
don of  the  long  flexor  coming  round  the  inner  circle, 
runs  obliquely  outwards  to  reach  the  toes  ;  while  the 
fhort  flexor  coming  from  the  heel,  which  is  towards  the 
outer  edge  of  the  foot,  runs  in  a  like  degree  obliquely 
inwards,  and  meets  the  other  at  an  acute  angle  near 
the  toes. 

CXCII.  The  lumbricales  mud  be  diffected  after 
the  fhort  flexor.  They  need  no  defcription,  fince  they 
exactly  correfpond  with  thofe  of  the  hand.  They 
rife  like  them  in  the  forks  of  the  extenfor  tendons. 
They,  like  them,  pafs  through  the  digitations  of  the 
aponeurofis.  They  pafs  on  to  the  firft  bone  of  the 
toes,  and,  like  the  lumbricales  of  the  hand,  creep  over 
the  convexity  of  the  bone,  to  be  united  along  with 
the  tendons  of  the  extenfors.  Their  infertion  is  al- 
ways at  the  fide  of  the  toe  next  the  great  toe ;  and 
their  ufe  is  to  bend  the  firft  joint  of  the  toes,  and  to 
draw  them  towards  the  great  one,  making  an  arch  in 
the  foot,  and  affifting  the  tranfverfalis  pedis.  The  ex- 
tensor brevis  lies  moft  fuperficially  upon  the  fole  of 
the  foot,  having  its  origin  from  the  inner  furface  of  the 
aponeurofis.  The  massa  carnea  lies  deeper,  having  no 
origin  but  from  the  tip  of  the  heel-bone,  and  being 
foon  implanted  into  the  tendon  of  the  long  flexor.  The 
Lumbricales  again  rife  from  the  tendons  of  the  long 
flexor,  beginning  juft  where  the  mafia  carnea  ends  in, 
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it;  and  the  lumbricales  are  the  flexores  primi  interno- 
dii; the  short  muscle,  the  flexor  fecundi  internodii; 
the  long  flexor,  the  flexor  tertii internodii  digitorum. 

EXTENSORS  OF  THE  TOES. 
CXCIII.  The  EXTENSOR  LONGUS  DIGITORUM  PEDIS 

is  very  difficult  to  diflecl  from  its  numerous  adhefions. 

It  arifes  properly  from  the  head  of  the  tibia,  at  its 
outer  and  fore  part,  juft  under  the  knee  ;  but  it  has 
alfo  ftrong  adhefions  to  the  inner  furface  of  the  fafcia; 
to  the  tendinous  partitions  betwixt  it  and  the  tibialis 
anticus  before,  and  betwixt  it  and  the  peronasi  behind ; 
and  alfo  to  the  interofTeous  ligament  and  to  the  edge 
of  the  fibula.  Its  fmall  origin  foon  becomes  thick, 
and  is  divided  even  from  the  beginning  very  percepti- 
bly into  three  diftincl  portions.  Thefe  foon  form-three 
round  tendons,  which  go  obliquely  inwards,  pafs  un- 
der the  annular  ligament  of  the  ankle,  and  run  in  a 
ring  of  it  peculiar  to  them  and  the  peronasus  tertius. 
They  then  traverfe  the  two  bands  of  the  annular  li- 
gament, upon  the  fore  part  of  the  foot;  and  now  they 
change  their  direction  a  little,  and  go  from  within  out- 
wards, and  diverge  towards  their  proper  toes.  There 
are  three  portions  of  mufcles  and  four  toes  to  be  moved : 
the  firft  portion  divides  its  tendon  into  two  at  the 
joint;  fo  that  the  firft  portion  ferves  both  the  firft  and 
fecond  toe,  the  fecond  the  third  toe,  and  the  third 
ferves  the  fourth  toe.  Here  the  tendon  of  the  long 
extenfor  receives  four  other  tendons;  firft,  of  the  inter- 
olfcei  externi ;  fecondly,  of  the  interoflki  interni ;  third- 
ly, of  the  long  flexor ;  fourthly,  of  the  lumbricales ; 
and  thefe  form  a  very  large  fheath,  quite  furrounding 
the  toe. 

Thefe 
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Thefe  do  not  only,  like  other  extenfors,  extend  the 
toes,  but  alfo,  by  the  divergence  of  the  tendon,  expand 
them  or  feparate  them  one  from  another. 

CXCIV.  The  peronjgus  tertius  mould  have  been 
defcribed  as  a  flexor  of  the  foot,  along  with  the  tibi- 
alis anticus ;  but  is  fo  naturally  connected  with  this, 
that  it  will  be  more  eafily  underftood  now.  It  is  often 
named  peron^eus  tertius,  fometimes  nonus  versa- 
lii,  or  ninth  mufcle  of  the  foot. 

Its  origin  is  from  the  fibula,  chiefly  from  the  middle 
downwards;  alfo  from  the  interoffeous  membrane;  and 
ftill  from  the  tendinous  partition  which  divides  it  from 
the  peronscus  brevis.  Its  origin  is  almoft  entirely  fiefhy; 
and  it  lies  behind  and  under  the  extenfor  communis, 
fo  that  it  feems  in  its  belly  to  be  a  part  of  that  mufcle. 
Its  tendon  alfo  paflbs  along  with  the  tendon  of  the 
extenfor  communis,  through  the  fame  ring  of  the  an- 
nular ligament;  and  there  going  obliquely  towards  the 
outfide  or  edge  of  the  foot  over  the  fhorter  extenfor, 
it  expands  and  covers  the  metatarfal  bone  of  the  little 
toe  with  an  expanfion,  and  adheres  to  it  as  a  flexor  of 
the  foot ;  and  this,  as  well  as  the  tibialis  and  other 
peronxi,  have  an  oblique  infertion  generally  into  the 
fide  of  the  foot ;  or  if  into  the  fole,  it  is  after  run- 
ning over  the  fide,  as  over  a  pulley;  fo  that  all  of  them 
tend  to  prefs  down  one'  edge,  that  of  the  ball  of  the 
great  toe,  to  the  ground. 

CXCV.  The  extensor  d igitoru m  brevis  is  fo  con- 
neded  with  the  extenfor  longus,  that  it  is  natural  to 
defcribe  them  together.  The  extenfor  brevis  is  a  fmall 
jnafs  of  flelh,  fomevvhat  refembling  the  mafia  carnea 
and  lumbricales  of  the  foot.    It  is  placed  juft  where 
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the  buckle  lies,  upon  the  riling  of  the  foot,  having  its 
origin  from  the  heel- bone,  and  running  obliquely  in- 
wards. 

Its  origin  is  from  the  outer  fide  and  fore  part  of  the! 
heel-bone,  and  alfo  from  part  of  the  annular  ligament. 
It  is  fmaller  where  it  arifes  by  a  fhort  tendon  from  the* 
heel-bone,  but  it  gradually  increafes  in  fize:  it  divides 
early  into  four  heads,  which  are  mufcular,  and  very 
didincl ;  the  two  inner  of  which  are  larger,  the  two 
outer  more  flender :  each  head  has  already  formed  an 
oblique  tendon  under  its  flefh,  which  begins  to  appear 
naked  about  half  way  down  the  metatarfal  bones* 
Thefe  tendons  crofs  thofe  of  the  long  extenfor,  and 
pafs  under  them  nearly  about  the  end  of  the  metatar- 
fal bones.  Then  one  is  implanted  into  the  firft  bone 
of  the  great  toe,  on  the  inlide  of  the  long  tendon 
under  which  it  had  turned.  The«fecond,  third,  and 
fourth  tendon  are  inferted  into  their  refpe&ive  next 
toes,  and  the  little  toe  is  left  without  one.  The  three 
lall  of  thefe  tendons  form  a  fort  of  flit ;  the  two  fides 
of  which  pafs  along  the  fides  of  the  toes,  furrounding 
the  long  tendon,  fomething  like  a  perfuratus  ;  fo  that 
the  three  lait  tendons  are  inferted  along  with  the  long 
tendons  into  the  laft  bone  of  the  toes. 

The  obliquity  of  this  fhort  mufcle  counteracts  the 
obliquity  of  the  long ;  and  it  ferves  to  extend  and  to 
fpread  the  toes,  and  to  pull  them  away  from  the  great 
toe. 

CXGVI.  The  extensor  pollicis  proprius  is  a 
very  flender  mufcle,  running  from  the  top  of  the  leg 
to  the  fecond  joint  of  the  great  toe.   It  arifes  from  the 
I.  3  B  fibula 
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fibula  a  little  below  its  head  ;  grows  tendinous  as  it 
approaches  the  foot ;  then  palling  under  the  annular 
ligament  and  the  crofs  ligament  of  the  foot,  it  goes 
onwards  to  the  fecond  joint  of  the  toe  over  the  firft. 

The  fucceffion  in  which  thefe  mufcles  lie  under 
and  behind  each  other  is  this:  Firft,  The  tibialis  ami- 
cus, the  outermoft  mufcle,  arifes  from  the  fore  part  of 
the  tibia,  neareft  the  fore  part  of  the  leg,  at  the  ridge 
of  the  tibia  :  Secondly,  The  extenfor  .pollicis  lies  im- 
mediately behind  and  under  the  tibialis  anticus : 
Thirdly,  The  extenfor  digitorum  communis  lies  be- 
hind that :  And,  fourthly,  The  peroneus  tertius  lies 
behind  the '  common  extenfor  like  a  part  of  that 
mufcle. 

Thefe  extenfor  tendons  are  bound  down  by  crofs 
bands,  refembling  the  annular  ligaments  of  the  wrilt. 
The  general  fafcia  of  the  thigh  is  continued  over  the 
knee  and  down  the  leg :  it  is  much  llrengthened  at 
the  knee,  where  it  adheres  to  each  point  of  bone  ;  it 
defcends  very  thick  and  flrong  over  the  leg,  binding- 
down  and  ftrengthening  the  tibialis  anticus  and  ex- 
tenfor mufcles.  The  fheath  grows  thinner  towards 
the  ankle  ;  but  where  it  pafies  over  the  joint,  it  is  fo 
remarkably  itrcngthened  by  its  adhelions  to  the  outer 
and  inner  ankles,  that  it  feems  to  form  two  diftinct 
crofs  bands,  which,  going  from  the  point  of  the  outer 
ankle  acrofs  the  extenfor  tendons  to  the  point  of 
the  inner  ankle,  forms  a  itrong  crucial  ligament,  re- 
fembling the  annular  ligament  of  the  wrift  ;  fo  that  this 
which  is  called  the  crucial  ligament  of  the  ankle  or 
foot,  is  plainly  but  a  ftrengthening  of  the  common 
Iheath. 

The 
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The  mufcles  of  the  foot  are  the  interossei,  which, 
in  the  foot,  are  found  fingle  on  the  lower  furface  or 
fole,  but  double  and  two-headed  upon  the  upper  part 
of  the  foot.  The  abductor  flexor,  and  adductor 
pollicis,  which  furround  the  great  toe,  fomcthinglikc 
thofe  of  the  thumb-,  and  the  abductor  and  flexor 
minimi  digiti,  furrounding  the  little  toe  ;  and  there 
is  a  finall  flip  of  mufcle,  the  transversalis  pedis, 
which  goes  acrofs  the  fole  of  the  foot. 

CXCVII.  The  abductor  pollicis  arifes  by  very 
fliort  tendinous  fibres  from  the  knob  of  the  os  calcis, 
and  alfo  from  a  ligament  which  flretches  from  this 
knob  to  the  flieath  which  belongs  to  the  tibialis  potli- 
cus  ;  and  it  arifes  alfo  from  the  tendinous  partition  be- 
twixt it  and  the  fliort  flexor  of  the  toes;  and  although 
it  forms  a  beginning  tendon  oppofite  to  the  cuneiform 
bone,  the  tendon  is  not  naked  till  it  has  reached  the 
middle  of  the  long  metatarfal  bone.    It  unites  with  the 
fhort  flexor  of  the  fame  toe,  and  is  inferted  into  the 
fkft  bone  or  phalanx  of  the  toe  at  its  root.    Its  ufe  is 
to  pull  aflde  the  toe,  and  at  the  fame  time  to  bend  it 
a  little;  it  alfo  curves  the  foot  itfelf ;  for  a  joint,  or 
any  loaded  part,  is  much  better  fupported  by  muf- 
cles than  by  ligaments ;  and  this  arch  requires  fup- 
port  more  than  almoft  any  other  part. 

CXCVI1I.  Flexor  brevis  pollicis.  This  mufcle 
is  much  ihorter  than  the  laft,  and  lies  betwixt  the  ab- 
ductor and  the  adductor:  it  lies  immediately  upon 
the  metatarfal  bone. 

Its  origin  is  by  a  prefty  long  tendon  from  the  heel- 
bone,  and  from  the  os  cuneiforme  externum,  by 
two  feparate  flips,  from  th.e  heel-bone  being  a  full 
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inch  in  length  j  it  alfo  adheres  to  the  membranous 
partitions  on  either  fide  of  it.  It  is  foon  divided  into 
two  heads;  one  goes  to  the  abductor,  and  the  other 
goes  to  the  adductor,  to  have  the  tendons  inferred  with 
theirs  into  the  root  of  the  firft  bone  or  phalanx  Thefe 
tendons  contain  the  fefamoid  bones ;  and  the  parting  of 
the  two  heads  makes  a  channel  for  the  tendon  of  the 
Jong  flexor  to  run  in. 

Its  ufe  is  to  bend  the  firft  joint  of  the  great  toe. 

CXC1X,  The  adductor  pollicis  is  the  third  and 
laft  portion  of  the  in ufcle  which  encircles  the  great 
toe. 

It  arifes  from  the  heel  bone  by  a  tendon  as  long  al- 
moft  as  that  which  it  gives  the  abductor ;  It  does  not 
immediately  arife  from  the  heeLbone  ;  but  there  is  a 
ligament  extended  from  the  heel-bone  to  the  os  cu- 
boides,  and  it  arifes  from  that  ligament :  This  is  the 
ligament  under  which  the  tendon  of  the  peroneus 
longus  glides.  The  adductor  is  divided  into  two  fkfhy 
.fafciculi  or  heads ;  thefe  unite,  and,  going  obliquely 
inwards,  are  inferted  either  into  the  fefamoid  bone,  or 
directly  into  the  firft  bone  of  the  great  toe. 

CC.  The  transversalis  pedjs  extends  tranf- 
verfely  acrofs  the  fole  of  the  foot  at  the  head  of  the 
metatarfal  bones ;  it  is  a  very  fmall  mufcle,  and  re- 
fembles  a  good  deal  the  palmaris  brevis. 

It  arifes  from  the  ligament  which  connects  the 
bones  of  the  tarfus  together;  and  a  fmall  mufcular  bel- 
ly is  formed,  which  is  inferted  into  the  tendon  of  the 
adductor  pollicis. 

Its  ufe  is  faid  to  be  to  make  a  fort  of  gutter  in  the 
foot,  by  drawing  the  heads  of  the  metatarfal  bones  to- 
gether. 
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gether.  But  is  it  not  evident  that  this  is  one  of  many 
inllances  of  mufcles  being  a  more  perfecl  fupport 
than  ligaments  ?^-It  is  a  fupport,  having  a  fort  of  in-r 
teliigence,  contracting  or  relaxing  according  to  the 
neceffity  or  degree  of  force  :  indeed,  except  this  ufe, 
it  is  not  eafy  to  affign  any ;  for  there  is  very  little  occa- 
lion  for  hollowing  the  foot  in  this  direction. 

CC\,  The  abouctor  minimi  diciii,  like  the  ab- 
ductor pollicis,  is  a  pretty  long  mufcle,  but  very  flen- 
der,  lying  on  the  outer  lide  of  the  foot.      L  . 

Its  origin  is  from  the  knob  of  the  heel-bone,  and 
from  the  tendinous  feptum,  which  covers  the  flexor 
brevis  :  It  forms  two  fmall  tendons  in  the  fame  direc- 
tion ;  one  fmall  and  fliorter  tendon  it.  fixed  into  the 
metatarfal  bone,  at  its  root ;  the  other  goes  forward, 
to  be  inierted  into  the  root  of  the  firft  bone  of  the  toe  : 
fo  that  this  mufcle  clearly  performs  both  the  offices 
afcribed  to  the  other  flexors.  It  bends  the  toe  to 
which  it  belongs,  and  it  extends  and  fupports  the  rar- 
fus  in  walking;  and  it  carries  the  toe  a  little  outwards, 
from  which  it  has  its  name. 

CCI1.  The  flexor  bri-vis  minimi  digiti  is  next, 
and  is  almoft  the  fame  mufcle  in  place  and  office  :  It 
is  an  exceedingly  fmall  mufcle  ;  it  juft  meafures  the 
length  of  the  metatarfal  bone,  and  ariies  from  it.  Its 
origin  is  from  the  root  of  the  metatarfal  bone  of  the 
little  toe,  and  from  the  ligament  by  which  that  bone 
is  connected  with  the  os  cuboides  ;  its  fmall  belly 
runs  the  length  of  that  bone  ;  and  it  is  implanted  by  a 
fhort  tendon  into  the  root  of  the  firft  bone  of  the  little 
toe. 

Its  ufe  is  to  bend  the  toe. 

CCIIL  The 
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CCIII.  The  interossei  interni  are  three  fmall 
mufcles  feated  in  the  planta  pedis,  as  the  interoffei 
manus  are  in  the  palm  of  the  hand.  Their  (lender 
tendons  pafs  through  the  openings  of  the  aponeurofis 
plantaris ;  and,  going  on  the  infide  of  the  toes,  are, 
like  the  lumbricales,  inferted  along  with  the  extenfor 
tendons. 

Thefe  pull  the  toes  towards  the  great  toe,  bend  the 
firftjoint,  and  extend  the  fecond  and  third. 

CCIV.  The  interossei  extern  i  are,  like  ^he  cor- 
refponding' mufcles  of  the  hand,  four  in  number,  and 
double  headed,  and  have  been  named  bicipites.  They 
rife  from  the  metatarfal  bones  on  each  lide  of  them  : 
each  has  fome  little  variety  in  its  origin  or  courfe ;  but 
it  is  far  from  being  worth  our  while  to  defcribe  each 
individually,  as  many  do  :  it  is  fufficient  to  obferve 
their  origin,  and  that  their  tendons  all  meet  the  ten- 
dons of  the  long  and  fliort  extenfors  of  the  lumbri- 
cales, and  of  the  interossei  interni,  upon  the 
backs  of  the  toes  ;  fo  that  the  whole  forms  a  web, 
aponeurofis,  or  ftieath,  which  covers  the  upper  part  of 
the  toe,  and  adheres  to  its  point. 

The  office  of  thefe  mufcles  is  to  extend  the  toes. 

Plantar  aponeurosis —The  palm  and  the  fole  are 
much  expofed,  and  are  fpecially  defended  by  a  thick 
tendinous  aponeurofis.  In  the  palm  there  is  the  more 
reafon  to  fufpect  expanfion  to  proceed  from  the  ten- 
don of  themufcle,  becaufe  the  tendon  of  the  palma- 
ris  is  inferted  into  it  :  yet  that  is  not  probable ;  for 
the  tendon  is  very  flender,  and  quite  unfit  for  the  ge- 
neration of  fo  broad  a  meet  of  aponeurofis.  In  the  foot 
fuch  an  origin  is  ftill  Ids  probable  •,  for  the  plantaris 
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tendon  does  not  terminate  in  the  plantar  aponeurofis, 
but  is  inferted  into  the  heel-bone. 

The  plantar  aponeurofis  arifes  molt  diftin&ly  from 
that  part  of  the  tuber  of  the  heel-bone  upon  which 
we  Hand  :  it  is  divided  into  three  (heaths.  Sabbatier 
makes  a  middle,  external,  and  internal  portion  of  the 
fame  aponeurofis.  Albinus  alfo  defcribes  it  as  three 
diltinct  aponeurofes;  one  for  the  middle  of  the  foot; 
one  for  the  abductor  of  the  great  toe  ;  and  one  the  apo- 
neurofis of  the  abductor  of  the  little  toe  ;  all  connect- 
ed together  only  by  their  edges.  Cowper  confiders  it 
as  a  general  expanfion  from  the  plantaris ;  and  it  is 
from  this  prejudice  that  the  mufcle  has  its  name. 

But  its  true  origin  is  from  that  part  of  the  knob  of 
the  heel-bone  on  which  we  ftand.  The  middle,  and 
more  pointed  tendon,  arifes  from  the  very  point  of 
the  knob ;  the  inner  fafcia  arifes  from  the  infide  of 
this ;  and  the  outer  one  from  the  outfide.  And 
though  thus  divided  into  three  heads,  yet  the  whole 
origin  is  from  the  heel-bone,  and  is  fmall  and  pointed. 
From  this  point  the  aponeurofis  goes  forward,  ex- 
panding till  it  is  as  broad  as  the  roots  of  the  toes ; 
fo  that  the  whole  has  the  Ihape  of  a  fandal;  and  as  it 
expands,  its  fibres  are  more  fcattered,  fo  as  to  have  a 
radiated  appearance.  Accordingly,  the  part  neareft 
the  heel  is  thicker,  while  the  broader  part  is  thinner. 

It  goes  forward,  like  the  fole  of  a  flioe,  till,  having 
approached  the  heads  of  the  metatarfal  bones,  it  is 
divided  into  five  heads,  correfponding  with  the  five 
knobs :  and  each  of  thefe  heads  again  fubdivides  it- 
felf  into  two  bands ;  which,  paffing  on  each  fide  of 
the  heads  of  the  metatarfal  bones,  is  fixed  into  the 
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fides,  fo  as  to  leave  room  for  the  paffing  of  the  ten- 
dons, and  nerves,  and  arteries. 

Now,  this  middle  aponeurofis  fends  down  a  deep 
ftrong  partition  on  each  fide  of  it ;  which  is  the  belt 
reafon  that  I  know  for  making  thefe  three  diftinct  apo- 
neurofes :  for,  by  thefe  perpendicular  partitions,  the 
hollow  of  the  foot  is  feparated  into  three  diftinct. 
chambers :  under  the  middle  one  are  concealed  the 
tendons  of  the  long  flexors,  with  the  lumbricales  and 
fhort  flexor  mufcles ;  under  the  outer  one,  the  flexor 
and  abductor  of  the  little  finger;  and  under  the  in- 
ner one,  the  adductor,  flexor,  and  abductors  of  the 
great  toe. 

The  ufes  of  this  great  and  very  ftrong  aponeurofis 
are:  That  it  protects  all  the  parts,  -the  blood- vefiels, 
mufcles,  and  nerves  that  lie  under  it :  That  it  fupports 
the  arch  of  the  foot,  both  in  {landing  and  in  motion, 
palling  from  heel  to  toe,  like  a  bow- firing,  acrofs  its 
arch :  That  it  binds  down  the  mufcles,  and  confe- 
0  quently  fupports  and  affifts  them  in  their  ftrong  ac- 
tions :  That  it  gives  origin,  or  part  of  their  origin,  to 
many  of  the  mufcles ;  which,  by  their  frequent  and  ir- 
regular adhefion  to  it,  are  very  difficult  to  difiecl : 
That  it  forms  openings  or  rings,  in  which  the  tendons 
of  the  other  mufcles  pafs. 
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OF  THE  MUSCULAR  POWER. 

That  contractile  power  which  refides  in  the  mufcular- 
or  living  fibre,  is  a  phenomenon  the  molt  wonderful  and 
perplexing  of  all.  When  we  cannot  reach  the  true 
point,  the  mind  too  often  condefcends  to  the  raoft  trif- 
ling purfuits :  And  fo,  when  the  older  phvfiologifts 
could  not  understand  the  intrinfic  nature  of  this  muf- 
cular power,  they  endeavoured  to  difcover  the  fize, 
the  colour,  and  other  external  properties  of  the  fibre ; 
foolifhly  deliring  to  know  what,  if  known,  could  be 
of  no  avail.  Colour  was  believed  to  be  effential  to 
the  constitution  of  a  mufcle:  but  in  fowls,  in  amphi- 
bious animals,  in  fifhes,  in  worms,  and  infects,  through 
all  the  gradations  of  animals,  of  different  fpecies  or 
different  fizes,  the  colours  of  the  mufcular  fibre  change. 
In  fifhes  and  in  infects  it  is  entirely  white ;  even  in 
the  human  body  it  is  not  efientially  red;  the  fibres  of 
the  iris,  the  mufcular  coats  of  the  arteries,  the  muf- 
cles  of  the  ftomach,  of  the  interlines,  and  of  the  uri- 
nary bladder,  are  colourlefs :  the  blood  which  makes 
this  fibre  red  in  the  other  parts  may  be  wafiied  away. 
YoL.  £  £  g  Tfcen. 
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Then  why  fhould  we  define  a  mufcle  by  that  acci- 
dental property  which  it  ib  often  wants,  and  of  which 
it  may  be  fo  ealily  deprived ;  while  we  may  define  it 
more  truly  by  its  contra-dtile  power,  the  only  evidence 
of  its  nature,  and  its  chief  diftinclion  in  the  fyftem  ? 
for  the  contraction  of  the  iris  conftitutes  its  nature ;  it 
is  a  mufcle  by  truer  marks  than  by  its  colour  :  and, 
by  the  fame  rule,  the  mufcles  of  the  leaft  infecl  are  as 
perfedl  as  the  mufcles  of  a  man. 

Philofophers  of  the  laft  age  had  been  at  infinite 
pains  to  find  the  ultimate  fibre  of  mufcles,  thinking 
to  difcover  its  properties  in  its  form  ;  but  they  faw 
juft  in  proportion  to  the  glaffes  which  they  ufed,  or 
to  their  practice  and  fkill  in  that  art,  which  is  now 
almoft  forfaken.  Some  found  the  fibres  to  be  of  one 
equal  fize  in  all  creatures,  however  various :  Others 
found  them  proportioned  to  the  fize,  or  age,  or  ftrength, 
of  their  fubjedl :  but  even  fuch  difcrepancies  are  tri- 
vial to  thofe  which,  in  one  of  the  greateft  of  thefe 
minute  philofophers,  are  found  almoft  in  the  fame 
page  ;  fometimes  affirming  the  ultimate  fibre  to  be 
greater  or  fmaller,  according  to  the  ftrength  of  the 
fubjedt,  and  again  making  them  of  equal  fize  in  the 
whale  and  in  the  infect. 

Others,  lefs  troubled  about  the  ultimate  fize  of  thefe 
fibres,  had  conceived  notions  of  their  form,  which,  in 
the  credulity  of  the  times,  rofe  into  the  importance 
of  doctrines ;  and,  from  the  firft  raw  conceptions  of 
their  authors,  were  finally  proved  by  the  microfcope 
forfooth  ;  and  while  one  author  was  drawing  his  rhom- 
boidal  fibres  all  conjoined  in  regular  fucceffion,  and 
another  defcribing  them  alfo  from  the  microfcope  as 
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confifting  of  fix  cylindrical  fibres  involved  in  a  fpiral 
one,  a  third  reckoned  the  fibres  a  fuccefiion  of  fphe- 
rical  bodies  ;  and  Covvper  thought  that  he  was  inject- 
ing with  quickfilver  chains  of  bells  jointed  with  each 
other.  For  the  honour  of  the  age,  thefe  vanities  are 
forgotten  now.  And  why,  indeed,  fliould  we  feek  the 
ultimate  fibres  of  the  mufcle,  or  ftudy  their  forms, 
when  the  difcovery  could  not  advance  us  one  fingle 
ftep  in  the  knowledge  of  its  nature  or  efience  ?  What 
avails  it,  that  we  have  difcovered  (if  we  have  really 
difcovered)  the  ftiape  of  the  particles  of  the  blood; 
the  wave-like  fibres  within  the  fubftance  of  the  nerves; 
or  the  jointed  appearance  in  the  fmaller  fibres  of  muf- 
cles  ?  We  do  not  underftand  the  nature  of  the  blood, 
the  properties  of  the  nerves,  nor  the  contractile  power 
of  the  mufcles,  at  all  better  by  the  knowledge  of  this 
peculiar  form  of  the  internal  ftructure,  than  we  do  by 
the  grofier  marks  of  their  external  form. 

Phyfiologifts  have,  by  a  late  fenfe  of  their  own  weak- 
nefs,  been  at  laft  humbled  to  this  becoming,  but  un- 
willing acknowledgment,  that  this  contractility  of  the 
mufcles  is  an  original  endowment  of  this  living  matter 
derived  from  the  Creator ;  imparted  in  a  way  which  we 
cannot  know  j  and  fo  attached  to  the  organization  of 
the  mufcular  fibre,  that  when  its  organization,  is  de- 
itroyed,  this  power  is  loft.  We  have  refigned  the 
fearch  after  a  mechanical  or  phyfical  caufe,  and  fcek 
only  to  learn  the  properties  of  this  living  power,  and 
the  excitements  by  which  it  is  moved.  To  this  end 
it  is  neceflary  to  define  this  power,  diftinguifhing  it 
from  thofe  feelings  or  motions  which  refult  from  the 
nerves.    The  vis  infita  being  that  power  which  be- 
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longs  to  mufcles,  is  the  fource  of  motion  and  animal 
life.  The  vis  nervea,  being  that  property  which  is 
peculiar  to  nerves,  is  the  feat  of  feeling,  and  the  caufe 
of  voluntary  motion,  relating  chiefly  to  the  enjoyments 
and  cohfcioufnefs  of  life ;  for  life  and  motion  exift 
even  in  plants,  and  in  many  creatures  which,  not  ha- 
ving nerves,  have  neither  confcioufnefs  nor  enjoyment, 
and  in  which  the  place  of  feeling  is  fupplied  by  a  lets 
perfect  inftinct  by  this  vis  infita,  or  fome  analogous 
inherent  power. 

This  irritable  power  refiding  in  mufcles  may  be  de- 
fined the  property  by  which  mufcles  feel  and  react, 
upon  certain  ftimuli  being  applied,  without  that  feel- 
ing being  conveyed  to  the  fenforium  ;  without  a  con- 
fcioufnefs of  action ;  without  any  other  natural  depen- 
dence on  the  fyftem  than  that  while  certain  orders  of 
mufcles  are  obedient  to  their  own  ftimuli  only,  as  the 
heart  to  the  blood,  other  orders  of  the  mufcles  are  rea- 
dy to  receive  the  commands  of  the  will.  And  above 
all,  fo  little  dependent  is  this  action  upon  the  nerves, 
that  it  is  as  perfect  in  animals  which  have  no  nerves ; 
and  is  for  a  time  very  perfect  in  the  parts  which  have 
been  fevered  from  the  fyftems  to  which  they  belonged. 
This  power,  inherent  in  the  mufcular  fibre,  belonging 
to  its  ponftitution,  and  not  derived  from  without,  i? 
the  vis  infita  or  irritability  of  Haller*,  the  vis  vitalis 
  of 

*  The  irritability  of  a  mufcle  is,  perhaps,  more  properly  the  vis  in- 
fita or  inherent  power  called  into  immediate  action  by  the  prefence 
of  flimuli ;  and  as  for  the  names  of  Tonic  Tower,  Vital  Power,  and 
the  reft,  the  terms  arc  quite  undefined,  and  may  perhaps  have  referred 
rather  to  the  combined  effect  of  all  the  powers  of  life,  and  of  all  the 
properties  of  inanimate  matter,  of  nervous  fympathy,  elasticity,  and 
of  mufcular  power  combined. 
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ofGoerter,  the  ofcillation  of  Boerhaave,  and  the  tonic 
power  of  Stahl.  It  is  feen  in  the  fpontaneous  and  tre- 
mulous contractions  of  mufcles  when  lacerated,  as  in 
wounds ;  when  cut  in  operations ;  when  entirely  fe- 
parated  from  the  body,  as  in  experiments  upon  ani- 
mals ;  like  that  tremulous  motion  which  we  often  feel 
in  various  parts  of  the  body,  without  any  evident 
caufe,  and  independent  of  the  will.  Even  when  the 
body  is  dead  to  all  appearance,  and  the  nervous  power 
gone,  this  contractile  power  remains  ;  fo  that  if  a 
body  be  placed  in  certain  attitudes  before  it  be  cold, 
its  mufcles  will  contract,  and  it  will  be  fixed  in  that 
poflure  till  the  organization  yields  and  begins  to  be 
diflblved.  It  is  by  this  inherent  power  that  a  cut  muf- 
cle  contracts  and  leaves  a  gap ;  that  a  cut  artery  fhrinks 
and  retires  into  the  flefh;  that  the  whole  body  fhrinks 
and  grows  ftiff  after  death.  Thefe  are  but  faint  indi- 
cations of  that  latent  power  which  can  be  eafily  exci- 
ted to  the  moft  violent  motions,  and  on  which  all  the 
ftrength  of  the  mufcles  depends :  For  the  ligaments, 
tendons,  burfae  of  joints,  and  all  thofe  parts  which 
have  no  living  power,  are  capable  of  bearing  the  fame 
weight  when  dead  as  when  alive.  But  fuch  is  the 
connection  betwixt  the  organization  of  a  mufcle  and 
its  contractile  power,  that  the  moment  it  dies  all  its 
power  is  gone ;  and  the  mufcle  which  could  lift  a 
hundred  pounds  while  alive,  cannot  bear,  the  weight 
of  a  few  pounds  when  dead.  This  latent  power  may 
be  brought  into  full  action  by  various  ftimuli.  The 
latent  power  itfelf  is  called  vis  infita;  the  acting  power 
put  into  action,  or  the  proof  of  the  vis  infita,  upon  ap- 
plying ftimuli,  is  called  the  irritability  of  mufcles.  This 

irritability 


39©  OF  THE  MUSCULAR  POWER. 

irritability  is  fo  far  independent  of  nerves,  and  fo  little 
connected  with  feeling,  which  is  the  province  of  the 
nerves,  that  upon  ftimulating  any  mufcle  by  touching 
it  with  a  cauftic,  or  irritating  with  a  fliarp  point,  or 
driving  the  electric  fpark  through  it,  or  exciting  with 
the  metallic  conductors,  as  of  filver  and  zinc*,  the 
mufcle  inftantly  contracts  ;  although  the  nerve  of 
that  mufcle  be  tied  \  although  the  nerve  be  cut  fo  as 
to  feparate  the  mufcle  entirely  from  all  connection  with 
the  fyftem  ;  although  the  mufcle  itfelf  be  feparated 
from  the  body ;  although  the  creature  upon  which  the 
experiment  is  performed  may  have  loft  all  fenfe  of 
feeling,  and  have  been  long  apparently  dead.  Thus  a 
mufcle  cut  from  the  limb  trembles  and  palpitates  for 
long  after  ;  the  heart  feparated  from  the  body  Con- 
tracts when  irritated  ;  the  bowels,  when  torn  from 
the  body,  continue  their  periftaltic  motion,  fo  as  to  roll 
upon  the  table,  ceafing  to  anfwer  to  ftimuli  only  when 
they  become  {tiff  and  cold  ;  and  too  often  in  the  hu- 
man body  the  vis  infita  lofes  the  exciting  power  of 
the  nerves,  and  then  palfy  enfues;  or,  lofing  all  go- 
vernance of  the  nerves,  the  vis  infita,  acting  without 
this  regulating  power,  falls  into  partial  and  general  con- 
vulfions.  Even  in  vegetables,  as  in  the  fenfitive  plant, 
this  contractile  power  lives.  Thence  comes  the  diftino 
tion  betwixt  the  irritability  of  mufcles  and  the  fenfi- 
bility  of  nejves;  for  the  irritability  of  mufcles  furvives 
the  animal,  as  when  it  is  active  after  death  ;  furvives 
the  life  of  the  part,  or  the  feelings  of  the  whole  fyftem, 

as 

*  See  a  moll  ingenious  diflertation  by  my  pupil  Mr  Fowler,  the 
firft  writer,  in  this  country,  on  this  very  interefting  novelty,  wkc*« 
the  operations  of  this  new  excitement  arc  explained- 
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as  in  univerfal  palfy,  where  the  vital  motions  continue 
entire  and  perfedt,  and  where  the  mufcles,  though 
not  obedient  to  the  will,  are  fubject  to  irregular  and 
violent  actions ;  and  it  furvives  the  connection  with 
the  reft  of  the  fyftem,  as  where  animals  very  tenacious 
of  life  are  cut  into  part6 : — but  fenfibility,  the  property 
of  the  nerves,  gives  the  various  modifications  of  fenfe, 
as  virion,  hearing,  and  the  reft ;  gives  alfo  the  general 
fenfe  of  pleafure  or  pain,  and  makes  the  fyftem,  ac- 
cording to  its  various  conditions,  feel  vigorous  and 
healthy,  or  weary  and  low.  And  thus  the  eye  feels, 
and  the  ikin  feels ;  but  their  appointed  ftimuli  produce 
no  motions  in  thefe  parts ;  they  are  fenfible  but  not  ir- 
ritable. The  heart,  the  interlines,  the  urinary  blad- 
der, and  all  the  mufcles  of  voluntary  motion,  anfwer 
to  ftimuli  with  a  quick  and  forcible  contraction  ;  and 
yet  they  hardly  feel  the  ftimuli  by  which  thefe  con- 
tractions are  produced,  or  at  leaft  they  do  not  convey 
that  feeling  to  the  brain.  There  is  no  confcioufnefs  of 
prefent  ftimulus  in  thofe  parts  which  are  called  into 
a&ion  by  the  impulfe  of  the  nerves,  and  at  the  com- 
mand of  the  will :  fo  that  mufcular  parts  have  all  the 
irritability  of  the  fyftem,  with  but  little  feeling,  and 
that  little  owing  to  the  nerves  which  enter  into  their 
fubftance ;  while  nerves  have  all  the  fenfibility  of  the 
fyftem,  but  no  motion. 

The  vis  insita  is  a  power  that  is  in  continual  force, 
preferving  the  parts  ready  for  their  proper  ftimuli, 
whatever  thefe  may  be  :  one  fet  obeying  their  own 
peculiar  ftimuli  chiefly ;  while  others  are  obedient  to  the 
nervous  power  and  the  influence  of  the  will.  The 
heart  is  ftimulated  by  the  quantity  or  quality  of  its 
tlood;  the  ftomach  by  the  prefence  of  food  j  the  in- 
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teftines  by  their  contents :  the  urine  ftimulates  the 
bladder ;  the  venereal  appetite  ftimulates  the  genital 
fyftem  ;  the  foetus  ftimulates  the  womb  ;  and  the  vo- 
luntary mufcles  (if  we  may  be  allowed  to  guefs  at  a 
thing  fo  little  known)  are  excited  by  the  nerves,  and 
fo  are  obedient  to  the  will ;  for,  to  our  limited  view, 
the  nerves  feem  to  be  the  fole  meflengers  of  thefe 
commands ;  and  any  ftimulus  to  the  nerves  moves  the 
mufcles  like  the  commands  of  the  will.  The  abfence 
of  the  due  ftimulus  to  each,  or  the  prefence  of  ordina- 
ry ftimuli  in  too  great  power,  will  excite  enormous  and 
irregular  motions;  as  fulnefs  of  blood  in  the  heart,  poi- 
fons  in  the  ftomach,  acrimonies  in  the  inteftinal  canal, 
or  the  paflions  of  anger  or  fear  in  the  fyftem  of  the  vo- 
luntary mufcles.  The  due  ftimuli  preferve  their  right 
tone  and  action;  but  thefe  violent  ftimuli  hurt  their  ir- 
ritability or  moving  power;  the  heart  acts  weakly  af- 
ter fevers;  the  appetite' is  languid  after  debauch;  the 
limbs  are  weakened  by  labour  ;  and  the  whole  fyftem 
is  ruined  byexcefs.  Thus  the  functions  by  which  the 
fyftem  lives,  the  heart,  the  ftomach,  the  bowels,  and 
the  womb,  the  various  forts  of  veflels  by  which  the 
fluids  are  conveyed,  are  providently  removed  from  the 
influence  of  the  will;  for  thefe  are  the  machines  of  the 
fyftem,  whofe  motions  could  not  flop,  muft  not  be  in- 
terrupted, nor  lowered,  nor  raifed,  but  muft  move  and 
acl  according  to  the  needs  of  the  lyftem.  Not  left  to 
the  irregularities  or  careleflhefs  of  voluntary  motions, 
they  are  governed  each  by  its  own  peculiar  ftimulus, 
and  acl:  in  a  continued  and  equal  courfe. 

Thus  there  are  in  the  body  two  living  powers  which 
are  as  caufe  and  effect  in  all  the  motions  of  our  fyftem. 

The 
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The  nerves  ftand  as  an  intermedium  betwixt  all  ex- 
ternal objects  and  our  general  fenfe ;  by  the  impref- 
fions  through  thefe  come  pleafure  and  pain,  and  all 
the  motives  to  action ;  by  the  will,  returned  through 
the  nerves,  all  voluntary  motions  enfue.  Thus  are 
the  nerves,  as  internuncii,  betwixt  the  external  im- 
preffion  and  the  moving  power.  But  nerves  were  ne- 
ver known  to  move  under  the  influence  of  ftimuli ;  the 
moving  power  is  another  property  of  a  diftinct  part  of 
our  body,  having  its  own  arrangement  of  particles,  and 
its  own  peculiar  form.  All  motion  then  proceeds  from 
the  joint  operation  of  either  power;  the  nerves  convey 
the  impreflions,  while  the  mufcles  contain  the  power; 
and  it  is  here,  as  in  other  natural  effects,  the  external 
caufe  changes,  while  the  inherent  property,  the  fub- 
ject  of  its  operation,  remains  the  fame.  The  nervous 
power  is  the  regulator  of  the  fyftem  ;  it  is  the  property 
fuited  to  all  the  fupports  of  life,  upon  which  they  act, 
and  by  which  they  maintain  their  power  over  our  bo- 
dy:  but  it  is  fubject  to  continual  changing;  it  rifes  and 
tails,  is  perfect  or  low  ;  but  the  energy  of  the  mufcle, 
which  is  to  anfwer  to  this  power,  remains  ever  the  fame 
while  its  organization  remains ;  the  nervous  power  is 
exhaufted  and  languid  ;  but  the  mufcular  power  is  al- 
ways perfect,  always  ready  for  the  excitement  of  fti- 
muli or  for  the  commands  of  the  will. 

There  is  (if  we  may  be  allowed  any  expreffion 
fo  loofe  and  indefinite)  the  will  of  the  fyftem,  and 
the  will  of  the  mind  :  it  is  the  will  of  the  fyftem  that, 
through  the  medium  of  nerves  of  wide  fympathy  and 
confent,  governs  and  leads  in  harmony  all  the  confent- 
ing  functions  of  the  body,  and  lowers  and  raifes  their 
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powers,  according  to  the  weaknefs,  or  ftrength,  or  full- 
nefs,  or  wants  of  the  body ;  while  the  will  of  the 
mind  commands  thofe  voluntary  motions,  which  it  is 
its  choice  to  perform.  So  natural  feems  that  notion 
which  has  long  prevailed  of  an  archasus,  or  prefiding 
fpirit,  which,  like  a  latent  inftinct,  regulates  and  pre- 
ferves  the  fyftem,  prompts  to  what  is  right,  and  creates 
an  averfion  to  what  is  wrong,  and  raifes  or  allays  the 
actions  of  the  vital  organs,  preferving  the  fyftem  in 
health,  and  ftriving  againft  difeafe.  The  voluntary 
mufcles  are  put  under  the  command  of  the  will,  while 
the  involuntary  mufcles,  by  which  the  vital  organs 
move,  are  infulated  and  mechanical,  and  depend  lefs 
on  our  fpiritual  part :  for  life  and  exiftence  depend 
lefs  on  feeling,  or  that  which  is  allied  to  our  fpiritual 
part,  and  more  on  the  irritable  or  moving  power ;  and 
it  was  fit  that  this  irritable  power  mould  be  divided 
from  our  feelings  and  our  will,  which  are  irregular 
and  tranfitory,  and  apt  rather  to  derange  than  to  pre- 
ferve  the  fyftem. 

How  this  divilion  is  accomplished  we  do  not  know 
in  any  furer  way;  but  we  fee  that  the  heart,  the  lungs, 
the  ftomach,  and  the  interlines,  have  a  proportion  of 
nerves,  fo  much  lower  than  the  mufcles  of  voluntary 
motion,  that  the  very  exiftence  of  thefe  nerves  has 
been  denied.  Yet  there  are  nerves  proper  to  the  vital 
parts  :  the  phrenic  nerve  goes  to  the  diaphragm  ;  the 
parvagum  to  the  ftomach  and  bowels;  the  fympathe- 
tic  nerve  to  the  heart ;  they  are  fmaller,  but  they  are 
appropriated  and  diftinct.  Now  this  queftion  occurs  : 
If  the  irritable  power  be  in  thefe  organs,  if  they  be 
endowed  with  the  quality  of  feeling  their  own  pecu- 
liar 
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liar  ftimuli,  and  anfwering  to  their  impulfes,  what 
need  is  there  for  nerves?  But  they  alfo  have  their 
nerves,  that  they  may  not  want  fome  living  connection 
with  that  fyftem  to  which  they  belong;  that  they  may 
flourifh  in  its  health,  and  languilh  in  its  difeales;  that 
they  may  act  according  to  the  needs,  and  be  fubjecl 
to  the  will  of  the  fyftem  ;  that  the  grand  movers  of 
the  mechanical  fyftem  may  be  aft'e&ed  in  their  turns 
by  the  fpiritual  part,  and  thus- the  digeftion,  the  cir- 
culation, the  venereal  appetite,  and  every  vital  power, 
are  languid  and  deprefled,  or  lively  and  perfect,  ac- 
cording to  the  conditions  of  the  whole :  and  how  tliefe 
functions  are  moved  by  anger,  or  joy,  or  fear,  needs 
not  be  told.  But  the  vital  functions  alfo  lofe  their 
adlion  :  "  The  heart  ads  weakly  after  fevers ;  the 
appetite  is  languid  after  a  debauch  ;  the  limbs  are 
weakened  by  labour  ;  and  the  whole  fyftem  is  ruin- 
ed by  excefs."  Thefe  organs  have  lefs  dependence  on 
nerves;  and  fo  fufpicions  arife,  that  the  irritable  power, 
the  very  bafis  of  life,  may  alfo  fail :  but  how  fhould 
it  fail  ?  If  the  motions  of  our  fyftem  ceafe,  it  muft  be 
either  from  the  incapacity  of  the  mufcles,  or  from  the 
lofs  of  exciting  power  in  the  nerves.  The  nerves  are 
liable  to  change,  but  the  mufcle  retains  its  power  till  its 
organization  be  deftroyed.  When  the  irritable  power 
of  a  mufcle  ceafes,  when  the  heart,  for  inftance,  begins 
to  fail,  whence  can  that  lofs  arife?  Its  power  is  not  me- 
chanically exhaufted,  elfe  from  what  fource  could  it 
ever  be  renewed  ?  It  is  not  from  any  injury  to  its  nerves ; 
for  the  heart,  when  cut  out  from  the  body,  may  be 
wearied  out  with  conftant  ftimuli  till  it  ceafe  to  act ; 
And  it  will  recover  by  reft,  without  communication 
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with  the  nerves :  but  it  is  perhaps  fuch  a  derange- 
merit  as  happens  in  a  fpring,  which,  being  long  bent, 
lofes  of  its  elaftic  power :  the  arrangement  ot  its  par- 
ticles fuffers  by  {training;  they  are  compofed  by  reft: 
and  if  the  elaftic  power  be  thus  reftored  in  an  inani- 
mate fpring,  much  more  fliould  the  contractile  power 
recover  by  reft  in  the  mufcular  fibres  of  a  living  fyftem. 

The  vis  insita  cannot  be  wearied  nor  exhaufted  ; 
fo  the  heart  is  unwearied  in  its  function,  or  if  languid 
or  too  violent  in  its  actions,  that  muft  be  from  the 
power  of  ftimulus  being  lowered  or  increafed,  not 
from  any  change  on  the  inherent  power.  The  volun- 
tary mufcles  alfo  are  unwearied ;  and  fo,  after  great 
fatigue,  we  are  fenfible  of  cramps  and  irregular  con- 
tractions, mowing  that  they  are  ftill  active,  but  more 
loofely  governed  by  the  nerves,  and  not  fo  fully  un- 
der the  command  of  the  will.  But  the  nervous 
system  is  more  fubject  to  wearinefs  and  to  decay  : 
The  fenfes  become  tired  ;  the  feelings  of  the  fyftem 
are  exhaufted.  It  is  from  this  failing  of  the  nervous 
power  that  violent  exertions  bring  fatigue  and  pain  ! 
from  this  alfo  that  we  need  the  refrelhment  of  lleep  ; 
but  during  fleep,  the  heart,  and  all  the  involuntary 
mufcles,  unwearied  in  their  functions,  proceed  ftill  in 
the  fame  regular  and  orderly  courfe. 

This  irritability  or  inherent  power  not  only  keeps 
the  mufcles  ready,  each  for  its  peculiar  ftimulus,  but 
preferves  a  balance  over  the  whole  fyftem  of  the  muf- 
cles. W e  know  that  mufcles  maintain  a  conftant  action, 
independent  of  the  nerves.  The  mufcles  of  one  fide 
balance  the  oppofite  mufcles:  and  if  the  mufcles  of 
one  fide  be  relaxed  by  palfy,  the  action  of  the  oppo- 
fite 
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fite  nmfcles  inftantly  appears :  or  if  a  limb  be  lux- 
ated, and  its  mufcles  difplaced,  they  perfevere  in  a 
violent  and  fpafmodic  action  till  they  be  reftored 
each  to  its  place.  Have  we  not  reafon  to  believe, 
that  if  mufcles  were  abfolutely  and  entirely  quief- 
cent,  they  could  not  be  fo  inftantaneoufly  called  in- 
to action ;  but  that  by  this  continual  tenfion  or  tone 
they  more  readily  follow  the  commands  of  the  will  : 
that  by  this  lefler  tenfion  they  are  prepared  for 
greater  action,  and  inclined  to  harmonize :  for  if  all 
the  mufcles  were  quiefcent,  and  one  fuddenly  moved 
by  the  will,  its  antagonift  would  rife  into  undue  ac- 
tion, and  the  co-operating  or  affifting  mufcles  would 
be  unprepared.  Whereas,  by  this  continual  tenfion 
of  all  the  mufcles,  one  fet  is  oppofed  to  another,  is 
confenting  with  it,  and  is  ready  to  co-operate  with  it, 
or  to  oppofe  it  in  the  due  degree  :  the  mind  has 
but  to  incline  the  power  towards  one  fet,  and  imme- 
diate and  orderly  motions  enfue. 

The  nervous  influence,  again,  is  as  a  mere  ftimulus 
to  the  voluntary  mufcles,  as  blood  is  to  the  heart,  or 
the  foetus,  or  any  foreign  body,  to  the  womb.  It  lofes 
its  influence  over  the  fyftem  fafter  than  the  ordinary 
powers  of  life  do  ;  and  the  irritable  ftate  of  the  mufcles 
continues  long  after  the  voluntary  motion,  or  the 
power  of  excitement  from  the  nerves,  is  gone :  for 
\a  hen  we  die  flowly,  this  inherent  power  is  exhaufted 
in  the  ftruggles  for  life.  If,  while  in  perfect  health, 
we  are  killed  by  a  fudden  blow,  the  irritable  power 
of  the  mufcles  furvives  the  nervous  fyftem  many  hours 
or  days,  and  the  fiefti  trembles,  and  the  abforbents  con- 
tinue to  abforb ;  and  often,  as  after  fuffocation,  we 
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can,  by  operating  upon  this  poor  remains  of  life,  re- 
ftore  the  circulation,  reanimate  the  nervous  fyftem, 
and  recover  that  life  which  feemed  to  have  entirely 
left  the  body ;  and  thus  the  nervous  influence,  which 
feemed  to  animate  the  fyftem,  and  to  be  the  prime 
mover  and  fource  of  life,  owes  its  reftoration  to  that 
which  was  thought  to  be  but  a  fecondary  power.  It 
is  this  remains  of  contractile  power  which  fixes  the 
dead  body  in  whatever  pofture  it  is  placed :  It  is  this 
remains  of  irritability  which  preferves  frefhnefs  in  the 
animal  which  feemed  dead,  but  which  is  really  dying 
Hill :  For  the  moment  this  lingering  portion  of  life  is 
gone,  the  body  diflblves,  and  falls  down  ;  and  fo  we 
judge  of  frefhnefs  by  the  rigidity  of  the  flefh,  and 
forefee  approaching  putrefaction  by  its  becoming  foft. 
There  is  no  putrefaction  in  creatures  fuddenly  killed, 
as  in  the  accidents  which  happen  to  man,  or  in  killing 
animals  by  a  fudden  blow  in  thefe  the  body  continues 
frefh  and  fufceptible  of  ftimuli  long  after  death  :  but 
if  this  inherent  power,  this  irritable  nature  of  the  fibre, 
be  exhaufted  before  death,  or  in  the  moment  of  death, 
then  does  the  body  fall  quickly  into  the  condition  of 
dead  matter,  running  through  thofe  changes  which 
are  the  only  true  marks  of  death.  The  fifh,  which 
is  allowed  to  ftruggle  till  it  be  dead  ;  the  ox,  over- 
driven before  it  be  brought  to  the  flaughter ;  the 
animal  killed  by  lightning,  which  fuddenly  explodes 
(if  we  may  be  allowed  the  expreffion)  all  the  powers 
of  life — in  thefe  the  contractile  power  is  effectual- 
ly exhaufted  ;  no  mark  of  irritability  remains ;  pu- 
trefadlion  comes  quickly  on  :  and  fo  in  thofe  who 
die  of  the  plague,  of  poifon,  of  fever?,  or  of  any  fud- 
den. 
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den  and  violent  difeafe,  which  at  once  extinguiflies 
life,  in  the  vulgar  fenfe,  and  robs  the  fyftem  of  that 
remnant  of  life  which  the  phyfiologift  could  produce 
to  view  ;  in  all  thefe  cafes,  the  body  becomes  putrid 
in  a  few  hours.  If  a  body  becomes  putrid  fo  early 
in  warm  climates,  it  is  not  merely  becaufe  putrefac- 
tion is  favoured  by  heat;  but  it  is  becaufe  heat  exhaufts 
the  vital  power,  and  often  a  part  of  the  body  has  loft 
its  organized  power,  and  is  almoft  putrid,  before  the 
whole  be  dead.  We  find  that  we  are  wrong  in  this, 
that  when  a  body  has  loft  all  feeling  and  motion,  we 
pronounce  it  dead  ;  the  nerves  indeed  have  ceafed  to 
do  their  office  ;  all  feeling  and  confcioufnefs  is  gone ; 
but  the  mere  animal  power  furvives  the  nerves,  and 
through  it  the  whole  fyftem  may  be  recalled  into  per- 
fect life. 

The  powers  and  privileges  of  the  nervous  fyftem 
muft  not  be  ranked  too  high  nor  valued  too  low  :  the 
perfect  animal  feels  and  moves  by  the  nervous  power; 
but  furely  its  mufcles  are  actuated  by  a  law  of  their 
own  nature  :  The  heart  of  the  chick  begins  to  move 
before  we  dare  prefume  that  there  is  any  organ  for 
diftributing  this  nervous  power.  The  punctum  fall- 
ens is  the  heart  of  the  chick  ;  it  is  feen  beating  while 
the  body  of  the  chick  is  but  a  rude,  unformed,  and 
gelatinous  mafs  ;  daily  this  active  centre  increafes  in 
ftrength  and  power  ;  and  it  has  a  delicate  feeling  of 
ftimuli,  and  it  quickly  reacts,  fo  as  "  to  fly  out  into  an- 
gry and  perturbed  motions"  by  the  application  of  a 
ftimulus.  It  is  excited  by  increafed  heat,  and  lan- 
guifties  when  cold,  till  at  laft  it  dies ;  then  it  ceafes  to 
act,  but  ftill  heat  reftores  it  to  life  :  And  is  not  the 
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proof  ft  ronger  in  the  grown  animal,  when  we  cut  out 
the  heart,  which  anfwers  to  ftimuli  for  fome  time  •  at 
laft  feems  to  have  its  power  exhaufted;  it  lies  dead  for 
fome  time,  till  it  again  recovers  its  power.  If  this  power 
proceeded  from  the  nerves,  how  could  it  be  renewed? 
but  if  it  refide  in  the  mufcle  only,  it  may  have  been 
wearied,  and  may  revive ;  its  organization  may  have 
been  deranged,  and  may  be  reftored  by  reft  from 
ftimuli ;  and  its  parts  may"  be  compofed  again,  refu- 
ming  their  relative  lituation,  and  their  active  arrange- 
ment and  form;  or  though  it  may  be  infenfible  to  a 
ftimulus  long  applied,  it  may  be  ftill  alive,  even  to  a 
lower  ftimulus  of  another  kind  ;  or  it  may  awake 
again  to  the  feeling  of  that  ftimulus,  which,  by  being 
too  long  applied,  had  loft  it  power. 

Senlibility  depends  upon  the  nerves ;  motion  on 
the  mufcles  :  both  are  equally  admirable  and  infcru- 
tible;  the  one  conducing  to  all  the  enjoyments,  and  all 
the  fufferings  of  life,  and  to  the  intellectual  faculties 
of  man  ;  the  other  being  the  chief  fupport  of  animal 
life,  and  the  fource  of  all  the  bodily  powers. 

As  for  the  mechanical  powers,  by  which  the  con- 
tractions of  the  mufcular  fibre  is  forwarded  or  retard- 
ed, they  are  not  what  they  have  been  believed  ;  for 
we  find  few  circumftances  in  the  origin,  infertion,  or 
forms  of  mufcles,  to  favour  their  power,  but  many  by 
which  their  power  is  abridged.  There  are  certain 
points  where  the  length  of  lever  gives  an  increafe  of 
power.  The  maftoid  procefs,  and  the  occiput,  are  as 
levers  for  the  head ;  the  fpines  of  the  vertebrae,  for 
the  back ;  the  olecranon,  for  the  arm  ;  and  the  piri- 
form bone,  for  the  hand.    The  pelvis  and  the  jutting 
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trochanters,  are  as  levers  for  the  thigh  ;  the  patella  is 
a  lever  for  the  leg ;  the  heel-bone  is  a  lever  for  the 
whole  foot;  and  the  arch  of  the  foot  is  as  a  lever  for 
the  toes.  Thefe  are  not  the  whole,  but  they  are 
perhaps  the  chief,  levers  in  the  human  body.  In  ail 
the  other  implantations  the  mufcle  is  fixed,  not  be- 
hind the  joint,  but  betwixt  the  joint  and  the  weight 
that  is  to  be  moved.  There  is  a  greater  lofs  of  power 
when  inferted  near  to  the  joint  ;  there  is  lefs  lofs  of 
power  when  the  tendon  is  inferted  far  from  the  joint; 
and  though  we  call  fuch  infertion  a  longer  or  fhorter 
lever,  there  is  always  fome  lofs  of  power,  and  the  true 
levers  in  the  body  are  very  few.  Far  from  providing 
mechanical  forms  to  encreafe  the  power,  nature  has 
provided  fuch  a  quantity  of  contractile  power  as  to 
compenfate  for  any  lofs  of  effect  :  So,  in  place  of  in- 
creafing  the  effect,  of  mufcles  by  levers,  pulleys,  and 
hinges,  there  is  in  almoft  every  mufcle  a  great  abate- 
ment of  its  force  by  the  form  of  the  bones  which 
it  is  deftined  to  move  ;  for  mufcles  lofe  of  their  ef- 
fect by  their  being  implanted,  not  behind  the  joint, 
but  betwixt  the  joint  and  the  body  to  be  moved  ; 
by  the  infertion  of  almoft  all  mufcles  being  very  ob- 
lique, with  refpect  to  the  motions  which  they  are  to 
perform ;  fo  that  half  their  force  is  loft  upon  the 
immoveable  end  of  the  bone.  Much  force  is  loft  by 
a  mufcle  palling  over  many  joints  :  one  fet  of  fibres  in 
a  mufcle  hinders  the  action  of  adjoining  fibres,  and 
every  degree  of  contraction  takes  from  that  mufcle 
an  equal  proportion  of  it  power.  Thus,  everywhere 
in  the  human  body,  is  power  facrificed  to  the  form 
and  fltnefs  of  the  part ;  that  the  joints  may  be  final- 
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ler  than  the  limbs ;  that  the  limbs  may  be  propor- 
tioned to  the  body :  and  beauty  and  conveniency  is 
gained  by  the  facrifice  of  that  power  which  is  not 
needed  in  the  fyftem,  fince  the  wifdom  and  goodnefs 
of  the  Creator  has  appointed  a  degree  of  force  in  the 
mufcles  more  than  proportioned  to  all  this  lofs  of  the 
mechanical  power.    Thofe  who  will  admire  the  ways 
of  Providence,  mould  know  how  to  admire  !  Nature 
is  not  feeking  to  compensate  for  want  of  power,  by 
the  advantages  of  pulleys,  and  levers,  and  mechani- 
cal helps ;  nor  is  it  in  the  forms  of  the  parts  that 
the  Infinite  Wifdom  is  to  be  found :  for  among  other 
gifts,  fuch  a  portion  of  this  fpirit  is  given  to  man, 
that  he  has  ufed  the  pulleys,  and  levers,  accelerations  of 
motion,  and  all  the  mechanical  powers  that  refult 
from  it ;  he  has  invented  valves  of  infinite  variety, 
each  perfect  and  true  to  its  particular  office  ;  he  has 
anticipated  all  that  he  has  found  in  the  mechanifm 
of  the  human  body ;  but  the  living  power  which 
compenfates  for  the  want  of  levers,  which  allows  every- 
where power  to  be  facrificed  to  the  beauty  of  form, 
which  has  ftrength  in  convulfive  and  violent  actions 
to  break  the  very  bones ;  this  is  the  act  of  Infinite 
Wifdom,  on  which  our  admiration  Ihould  chiefly 
dwell. 

It  is  but  the  very  elements,  of  fo  deep  a  fubjecr, 
that  can  be  delivered  here.  I  mud  proceed  to  explain 
thofe  provifions  for  eafy  motion,  which  may  be  con- 
fidered  as  belonging  to  the  mufcles  and  bones,  and 
as  preparing  us  for  a  knowledge_of  the  joints. 


CHAP. 


CHAP.  X. 


OF  THE  TENDONS,  LIGAMENTS,  BURSJE,  AND  ALL  THE 
PARTS  WHICH  BELONG  TO  THE  BONES  OR  MUSCLES, 
OR  WHICH  ENTER  INTO  THE  CONSTITUTION  OF  A 
JOINT. 

The  bones  and  mufcles  themfelves  are  but  the  fmall- 
eft  part  of  that  beautiful  mechanifm  by  which  the  mo- 
tions of  the  human  body  are  performed ;  for  the  parts 
by  which  the  bones  are  joined  to  each  other,  or  the 
mufcles  fixed  into  the  bones,  are  fo  changed  and  va- 
ried in  their  forms,  according  to  the  ufes  of  each  part, 
as  to  give  a  natural  and  eafy  fhape  to  the  limbs,  fecu- 
rity  and  firmnefs  to  their  motions,  and  lubricity  and 
fmoothnefs  to  the  joints  by  which  thefe  motions  are 
performed  :  and  this  apparatus  deferves  our  attention, 
not  merely  that  we  may  know  the  forms  of  thefe  join- 
ings, but  that  we  may  learn  fomething  of  the  nature 
and  ufes  of  each  part,  and  the  various  degrees  of  fen- 
fibility  with  which  each  is  endowed  ;  for  from  this 
kind  of  ftudy  conclufions  will  arife  which  may  lead 
us  to  the  knowledge  of  their  difeafes,  fuggefting  the 
means  of  their  prevention  and  cure. 

There  is  a  difference  in  the  parts  of  the  human  bo- 
dy, according  to  the  feveral  ufes  for  which  they  are  dy- 
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figned  ;  fome  are  vafcular  and  foft,  others  bony  and 
hard  ;  fome  fenfible,  and  very  prone  to  inflammation 
and  difeafe,  others  callous  and  infenftble,  having  little 
action  in  their  natural  ftate,  and  little  pronenefs  to  dif- 
eafe. The  greater  part  of  the  human  body  is  merely 
inanimate  matter,  united  into  a  moving  and  perfect 
whole,  by  the  fyftem  of  the  nerves  which  abound  in 
each  creature  according  to  its  wants,  and  are  diftri- 
buted  in  each  fyftem  according  to  the  ufes  and  func- 
tions of  every  part.  In  fome  places  there  is  fuch  a 
conflux  of  nerves  as  form  the  moft  delicate  and  per- 
fect fenfe,  endowing  that  part  with  the  fulled  life  ; 
wThile  others  are  left  without  nerves,  almoft  inanimate 
and  dead;  left  feeling,  where  it  ought  not  to  be,  Ihould 
derange  the  whole  fyftem. 

The  living  parts  of  the  fyftem  are  the  mufcles  and 
nerves  ;  the  mufcles  to  move  the  body,  and  perform 
its  offices,  each  mufcle  anfwering  to  its  particular  fti- 
muli,  and  moft  of  them  obeying  the  commands  of  the 
will;  the  nerves  to  feel,  to  fuffer,  and  to  enjoy, to  if- 
fue  the  commands  of  the  will,  and  to  move  the  muf- 
cles to  action:  but  ft  ill  the  mufcles  have  their  own  pe- 
culiar kind  of  life,  fuperior  to  the  nerves,  and  inde- 
pendent of  them,  always  acting,  always  capable  of  great- 
er action,  always  ready  to  receive  the  impulfe  of  the 
nerves.  It  is  a  power  which  furvivesthat  of  the  nerves, 
acting  even  when  fevered  from  the  general  fyftem;  and 
acting  often  on  the  living  body  without  the  impulfe 
of  the  nerves,  and  fometimes  in  oppofition  to  the  will. 
The  dead  matter  of  the  fyftem  joins  thefe  living  parts, 
and  performs  for  them  every  fubfervient  office ;  forms 
coverings  for  the  brain,  coats  for  ttye  nerves;  flieaths  for 
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the  mufcles  and  tendons ;  ligaments  and  burfaes ;  and 
all  the  apparatus'  for  the  joints ;  unites  them  into  one 
whole  by  a  continued  tiflue  of  cellular  fubftance,  which, 
from  part  to  part  through  all  its  various  forms,  has  no 
interruption,  and  fuffers  no  change,  but  ftill  preferves 
its  own  inanimate  nature,  while  it  joins  the  living  parts 
to  each  other.  The  tendons,  ligaments,  periofteum, 
and  burfae,  are  all  compofed  of  this  cellular  fubftance, 
■which  by  its  elafticity  binds  and  connects  the  parts, 
and  by  its  dead  and  infenfible  nature  is  lefs  expofed  to 
difeafe,  and  is  a  fitter  medium  of  connection  for  the 
living  fyftem. 

OF  THE  FORMS  OF  THE  CELLULAR  SUBSTANCE. 

Under  various  modifications  and  fhapes  this  dead 
matter  performs  raoft  important  offices  among  the  li- 
ving parts : — 1.  It  forms  cells  over  all  the  body,  which 
allow  the  parts  to  glide  and  move  eafily ;  which  con- 
tain the  fluid  that  makes  all  the  motion  of  parts  more 
eafy  and  free  ;  which  ftore  up  fat  to  fill  the  interfaces, 
to  fupport  the  parts  in  their  action,  to  give  a  plump- 
nefs  to  all  the  body,  and  to  be  reabforbed  for  the  needs 
and  ufes  of  the  fyftem.  This  cellular  fubftance  is  pe- 
culiarly ufeful  to  the  mufcles ;  dives  in  among  them  ; 
keeps  their  fibres  at  fuch  due  diftance  that  each 
may  have  its  action  ;  fupports  and  lubricates  them ; 
fo  that  perhaps  the  difference  of  ltrength,  in  health 
and  difeafe,  depends,  at  leaft  in  fome  degree,  upon 
this  fupport.  The  thinner  halitus  makes  the  play  of 
the  fibrts  eafy  and  free  ;  and  the  fat  not  only  fup- 
ports the  fibres  in  their  action,  but  lubricates  them 
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fo,  that  a  want  of  it  is  painful,  while  a  fuperabundance 
of  it  incumbers  the  body.  And  Haller  feems  to  have 
believed,  that  a  difeafed  increafe  of  it  might  not  only 
opprefs,  but  almoft  annihilate,  the  mufcular  fibre. 

2.  But  it  is  ftill  further  effential  to  a  mufcle,  that 
while  it  moves,  it  mould  neither  be  hurt  itfelf  nor  harm 
the  furrounding  parts.  Therefore,  where  one  mufcle 
moves  over  another  mufcle,  foft  flelh  upon  foft  flelh  like 
itfelf,  there  can  be  no  hurtful  fri&ion,  and  the  cellular 
fubftance  is  loofe  and  natural,  preferving  its  common 
form.  But  where  tendons  rub  upon  tendons,  or  bones 
upon  bones,  or  where  tendons  rub  upon  mufcles,  or 
upon  each  other;  fome  defence  is  needed,  and  the  cel- 
lular fubftance  affumes  a  new  form.  The  cells  are  run 
together  into  one  large  cell,  with  thicker  coats,  and  a 
more  copious  exudation  ;  fo  that,  being  more  liberally 
bedewed  with  a  gelatinous  mucus,  it  prevents  the  bad 
effe&s  of  fri&ion,  and  is  called  a  bursa  mucosa,  or 
mucous  bag.  Thefe  mucous  bags  are  placed  under 
rubbing  tendons,  and  chiefly  about  the  greater  joints ; 
fome  are  large,  and  others  fmall ;  their  glairy  liquor  is 
the  fame  with  that  which  bedews  the  celluar  fub- 
ftance or  the  cavities  of  the  joints ;  and  the  provifion 
of  nature  is  fo  perfect,  that  the  occafions  which  re- 
quire burfae  feem  to  form  them  by  friction  out  of  the 
common  cellular  fubftance. 

3.  It  is  often  ufeful  that  an  individual  mufcle  mould 
be  enclofed  in  a  tendinous  flieath,  to  give  it  rtrength 
and  firmnefs,  and  to  preferve  it  in  its  fliape.  All 
mufcles,  or  almoft  all  mufcles,  form  for  themfelves  in- 
dividual fheaths,  fuch  as  are  fecn  enclofing  the  fupra- 
fpinatus  and  infra- fpinatus  of  the  fcapula ;  the  biceps 
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humeri,  and  moft  of  themufcles  of  the  leg  and  thigh  ; 
but  it  is  efpecially  necellary  that  the  whole  mufcles  of 
the  limb  ftiould  be  inclofed  in  fome  ftronger  mem- 
brane than  the  common  fkin,  both  to  give  form  to  the 
limb  and  ftrength  to  its  mufcles,  and  to  keep  the  indi- 
vidual mufcles  in  their  proper  places,  which  otherwile 
might  be  luxated  and  difplaced.  And  fo  the  trunk  of 
the  body,  the  arm,  the  thigh,  the  leg,  are  bound  each 
with  a  ltrong,  fmooth,  and  gliftening  {heath,  formed 
out  of  the  cellular  fubftance,  condenfed  and  thickened 
by  continual  preflure.  And  this  alfo  is  thicker  and 
ftronger  according  to  the  need  that  there  may  be  for 
fuch  a  help  ;  for  it  is  weaker  over  the  flat  mufcles  of 
the  back  or  of  the  abdomen,  ftronger  on  the  arm, 
llronger  ft  111  over  the  ftrong  mufcles  of  the  thigh.  It 
is  hardly  to  be  diftinguilhed  in  the  child  ;  grows  thick- 
er and  ftronger  as  we  advance  in  years  and  in  ftrength, 
and  in  the  arms  of  workmen  it  grows  particularly  thick 
and  ftrong,  encrealing  in  the  back,  fhoulder,  or  limbs, 
according  to  the  particular  kind  of  labour.  Thefe  are 
the  membranes  which,  by  enclofing  the  mufcles  like 
ftieaths,  are  called  the  vagina,  or  fascia  of  the  arm, 
the  leg,  the  thigh,  &c. 

4.  Tendons  or  ropes  were  needed,  for  the  mufcles 
could  not  be  implanted  thick  and  fleftiy  into  each 
bone  without  a  deformity  of  the  limbs,  and  efpecial- 
ly of  the  joints ;  which  would  have  been  not  unlhapely 
only,  but  which  muft  have  abridged  them  of  their  mo- 
tions and  ufes.  Where  a  mufcle  is  not  implanted  di- 
rectly into  a  bone,  tendons  are  feldom  required  ;  and 
fo  there  are  no  tendons  in  the  heart,  the  tongue,  the 
cefophagus,  the  ftomach,  inteftines,  or  bladder.  But 
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where  tendons  pafs  over  bones,  or  traverfe  the  joints, 
their  force  is  concentrated  into  narrower  bounds ;  and 
long  tendons  are  fixed  to  the  ends  of  the  mufcles  to 
pull  the  bones  :  thefe  tendons  were  once  believed 
to  be  but  the  collected  fibres  of  mufcles,  gathered  in- 
to a  more  condenfed  form ;  by  which  condenfation 
their  properties  of  feeling  and  motion  were  loft,  while 
they  became  hard,  white,  and  gliftening ;  and  it  was 
believed  that  parts  which  were  fleihy  in  the  child 
became  tendinous  in  the  adult.  But  we  know  by  the 
microfcope  that  the  tendon  is  not  truly  continued 
from  the  flefti ;  that  the  fibres  of  the  tendon  and  of 
the  flefh  are  not  in  the  fame  line,  the  fibres  of  all 
penniform  mufcles  running  into  their  tendon,  in  a 
direction  more  or  lefs  oblique;  and  good  anato- 
mifts  have  been  able  to  feparate  the  tendon  from  the 
flefh,  without  any  violence,  and  with  the  blunted 
knives.  Mufcles  are  irritable  and  have  nerves ;  ten- 
dons are  quite  dead,  have  no  vifible  nerves,  have  nei- 
ther feeling  nor  motion,  nor  any  endowment  by  which 
we  mould  believe  them  to  be  allied  to  the  living  parts 
of  the  fyftem  ;  and  many  tendons,  as  the  expanfion 
of  the  palmaris,  may  be  unravelled  into  mere  cellular 
fubftance. 

5.  The  periosteum  is  merely  a  condenfation  of  the 
common  cellular  fubftance,  formed  in  fucceffive  layers: 
and  the  tendons  are  of  the  fubftance  of  the  periofteum  ; 
they  mix  with  the  periofteum,  and  are  implanted  in- 
to it.  In  difle&ing  a  child,  wc  tear  up  the  periof- 
tgeum  along  with  tendons,  and  without  hurting  the 
bones ;  but  in  procefs  of  time,  the  periofteum,  and 
confequently  the  tendons,  are  infeparably  fixed  to  the 
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bones.  The  periofteum,  tendons,  fafcirc,  and  burfie 
mucofae,  are  all  of  one  fubltance,  and  of  one  common 
nature ;  they  are  various  modifications  of  that  dead 
matter  which,  having  but  little  vafcularity,  and  no 
feeling,  and  hardly  any  difpofition  to  difeafe,  is  the 
iitteft  for  its  office,  and  bears  the  roughelt  ufage  in 
our  experiments,  and  the  moft  violent  fliocks  in  the 
motions  of  the  body,  without  any  figns  of  feeling,  and 
without  falling  into  difeafe. 

6.  Thefe  tendons  mud  be  bound  firmly  down;  for  if 
they  were  to  rife  from  the  bones  during  the  actions 
of  the  mufcles  to  which  they  belong,  the  effect,  of 
contraction  would  be  loft,  and  they  would  diforder 
the  joint,  darting  out  in  a  ftraight  line  from  bone 
to  bone  like  a  bow-ftring  over  the  arch  of  a  bow. 
The  fame  inanimate  fubltance  Mill  performs  this  office 
alfo  ;  for  the  tendons  of  one  mufcle  often  fplft  to  form 
a  flieath  or  ring  for  the  next ;  or  their  tendons,  after  ta- 
king hold  of  the  bone,  fpread  their  expanfion  out  over 
all  the  bone,  fo  as  to  form  an  entire  flieath  for  the 
finger  and  toe  ;  or  there  is  a  wide  groove  in  the  bone 
which  receives  the  tendons,  and  it  is  lined  with  a  car- 
tilage and  with  a  lubricated  membrane  \  the  mem- 
brane comes  off  from  the  lips  of  the  groove,  or  from 
corners  or  edges  of  the  bone,  paifes  over  the  tendons 
fo  as  to  form  a  bridge,  or  often  it  forms  a  longer  flieath, 
as  in  the  fingers,  or  where  the  perontei  mufcles  pafa 
behind  the  ankle  ;  and  thus  the  vagina  or  sheaths 
of  the  tendons  are  connected  with  the  tendons,  pe- 
riofteum, and  other  modifications  of  the  common  cel- 
lular membrane. 

7.  The  periofteum,  which  has  run  along  one  bone, 
leaves  it  at  the  head,  and  forming  a  bag  for  the  joint, 
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goes  onwards  to  the  next  bone.  Thus  the  periofteum 
of  all  the  bones  is  one  continued  membrane,  puffing 
from  point  to  point:  each  bone  is  tied  to  the  next  by 
its  own  periofteum  ;  anr;  t'tis  membrane  betwixt  the 
end  of  one  bone  and  the  beginning  of  the  next,  is  fo 
thickened  into  a  ftrong  and  hard  bag,  as  to  form  the 
capfule  of  the  joint;  and  the  periofteum  is  affitled  in 
performing  this  office  by  the  tendons,  fafcioe,  burfa?,  and 
all  that  confufion  of  cellular  fubftance  which  furrounds 
the  joint.  The  capsule  of  the  joint  is  then  a  firm 
and  thick  bag,  which,  like  a  ligament,  binds  the 
bones  together,  keeps  their  heads  and  procefles  in  their 
right  places,  contains  that  glairy  liquor  with  which 
the  heads  of  moving  bones  are  bedewed,  and  pre- 
vents the  adjacent  parts  from  falling  inwards,  or  be- 
ing catched  betwixt  the  bones  in  the  bendings  of  the 
joints.  The  capfule  of  every  joint  proceeds  from  the 
periofteum,  and  is  ftrengthened  by  the  tendons ;  it 
is  formed,  like  thefe  parts,  out  of  the  cellular  mem- 
brane ;  and  when  a  bone  is  broken,  or  its  periofteum 
deftroyed  by  any  accident  or  difeafe,  when  a  tendon 
fnaps  acrofs,  when  a  joint  is  luxated,  and  the  capfule 
torn,  the  injury  is  foon  repaired  by  a  thickening  of 
the  cellular  fubftance  round  the  breach  ;  and  wherever 
a  bone,  being  luxated,  is  left  unreduced,  a  new  focker, 
new  periofteum,  new  ligaments,  and  new  burAe,  are 
formed  out  of  the  common  cellular  fubftance  ;  and 
though  the  tendons  may  have  been  torn  away  from 
the  head  of  the  bone,  they  are  fixed  again,  taking  a 
new  hold  upon  the  bone. 

8.  There  are  other  ligaments  of  a  joint  which  pre- 
vent its  luxation,  guarding  it  at  its  fides,  or  round  all 

its 


LIGAMENTS,  SURSJE,  &-C. 


411 


its  circle,  according  to  its  degree  of  motion:  and  thofe 
ligaments  are  of  the  fame  nature  with  the  firft  or 
burial  ligaments;  arife,  like  them,  from  the  perioileum. 
chiefly  ;  or  indeed  are  truly  but  a  thickening  of  the 
burfal  ligament  at  certain  points. 

The  univerfal  connection  of  thefe  parts  is  now 
■fufficiently  explained,  lince  we  have  followed  the  fe- 
veral  forms  of  cellular  fubftance:  ill,  Clothing  the 
bones  with  a  thick  membrane,  which,  though  infen- 
fible,  and  almoit  inanimate  in  its  own  nature,  con- 
veys blood-velfels,  the  means  of  life,  to  the  bones,  and 
is  named  perioileum :  2dly,  The  fame  perioileum, 
thickened  and  ftrengthened  by  the  adheiion  of  fur- 
rounding  parts,  lo  as  to  form  the  capfules  for  the 
joints :  3dlv,  The  tendon,  alio  continued  from  the  peri- 
oileum, and  not  growing  from  the  mufcle,  but  merely 
joined  to  it :  4thly,  \Ve  fee  that  fmaller  tendon,  expand- 
ed into  a  thinner  tendinous  ihcet,  as  in  the  brawn  of  the 
leg  where  the  ham-ilrings  (whofe  expansion  ilrength- 
ens  the  knee-joint)  go  down  over  the  mufcles  of  the 
leg  :  5thly,  We  fee  the  perpendicular  partitions  of 
this  fafcia  going  down  among  the  mufcles,  and  dividing 
them  from  each  other  ;  and  the  cellular  fubftance,  which 
lies  under  the  fafcia,  and  immediately  furrounds  the 
mufcle,  cannot  be  dill inguifhed  from  the  inner  furface 
of  the  fafcia  itfcdf:  6thly,  And  as  for  the  burfai,  we 
fee  that  they  are  formed  wherever  a  tendon  rubs  over 
a  bone.  The  upper  furface  of  the  burfa  is  formed 
by  the  tendon  which  rubs  over  the  bone  ;  the  lower 
furface  of  the  fame  burfa  is  formed  by  the  perioTum 
of  the  bone  which  it  defends  ;  the  fides  are  formed 
by  the  common  cellular  fubftance.    Its  cavity  appears 
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to  be  merely  an  enlarged  cell ;  and  the  burik  mu- 
cofse  and  capfular  ligaments  are  plainly  of  one  and 
the  fame  nature  ;  their  liquors  are  the  fame  ;  they  of- 
ten open  into  one  another  naturally,  or  if  not  naturally, 
at  leaft  it  is  no  difeafe,  fince  no  bad  effects  enfue. 

I  muft  now  explain  more  fully  the  conftitution  and 
nature  of  all  the  lefs  feeling  parts  :  For  what  I  have 
faid  might  be  thought  to  imply  abfolute  infenfibility 
and  total  exemption  from  difeafe  or  pain  ;  whereas 
the  fenfibility  of  tendons,  ligaments,  burfae,  and  joints, 
ftands  on  the  fame  footing  with  the  feeling  of  bones : 
They  are  infenfible  in  health ;  not  eafily  injured  ;  en- 
tering llowly  into  difeafe;  but  their  difeafes  are  equal- 
ly dreadful  from  their  duration  and  from  their  pain: 
for  by  inflammation  their  organization  is  deranged, 
their  healthy  confiftence  deftroyed,  and  their  fenfibility 
excited  in  a  dreadful  degree. 

The  tendons  of  animals  have  been  cut  or  pierced 
with  embowelling  needles ;  they  have  been  pinched 
■with  nippers,  and  torn  and  cauterifed;  they  have  been 
burnt  with  a  lighted  ftick,  while  the  creatures  neither 
ftruggled  nor  fhrunk  from  the  irritation,  nor  ever 
gave  the  fmalleft  fign  of  pain.  Oil  of  vitriol  has 
been  poured  upon  each  of  the  parts  belonging  to  a 
joint*  and  a  piece  of  cauftic  has  been  dropped  into  its 
cavity,  but  ftill  no  pain  enfued ;  nay,  fome  have  been 
fo  bold,  may  I  not  fay  fo  vicious,  as  to  repeat  thefe 
experiments  upon  the  human  body,  pinching,  prick- 
ing, and  burning  the  tendons  of  the  leg,  and  piercing 
them  with  knives,  in  a  poor  man,  whofe  condition 
did  not  exempt  him  from  this  hard  treatment ;  who 
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was  ignorant  of  this  injuftice  that  was  done  to  him, 
while  his  cure  was  protracted,  and  he  was  made  a 
fpeclacie  for  a  whole  city.  Without  fuch  cruel  and 
inhuman  practices,  we  do  not  want  opportunities  of 
knowing,  that,  in  the  human  body  alio,  the  tendons 
and  burfle  have  no  acute  feeling.  When  we  cut  open 
a  fafcia  or  tendinous  membrane,  there  is  little  pain : 
when  (as  in  amputation)  we  cut  the  ragged  tendons 
even  and  neat,  there  is  no  pain :  when  we  fnip  with  our 
fciflars  the  rugged  tendons  of  a  bruifed  finger  to  cut 
it  oft",  the  patient  does  not  feel :  when  we  fee  tendons 
of  fuppurating  fingers  lying  fiat  in  their  {heaths,  we 
draw  them  out  with  our  forceps,  or  touch  them  with 
probes,  without  exciting  pain  :  in  the  old  practice  of 
iewing  tendons  there  was  fome  danger,  but  no  imme- 
diate pain  :  when  we  cut  down  into  the  cavity  of  a 
joint,  flill  the  pain  is  but  flight.  In  a  luxation  there 
is  comparatively  little  pain.  There  is  no  pain  when 
the  ligament  of  the  patella  is  broken  away  from  the 
tibia,  nor  when  the  great  Achillis  tendon  is  torn. 
There  is  but  little  pain  in  the  moments  of  thofe  ac- 
cidents which  appear  flight  in  the  time,  but  which 
turn  out  to  be  the  moft  dreadful  fprains.  Yet  after 
rupture  of  the  patella,  the  knee  inflames  and  fvvells  : 
after  rupture  of  the  Achillis  tendon,  there  is  fvvelling 
and  inflammation,  with  fuch  adhefion  of  the  parts  as 
makes  the  patient  lame  :  after  the  (lighten:  fprain  fuch 
inflammation  fometimes  comes  on  as  deftroys  the 
joint.  There  is  but  little  pain  when  we  flrft  make 
an  opening  into  any  joint ;  yet  it  often  brings  on 
fuch  pain  and  fever  that  the  patient  dies.  In  fhort, 
every  thing  confpires  to  prove,  that  though  in  wounds 
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of  the  lefs  feeling  parts,  there  is  indeed  future  danger, 
there  is  no  immediate  pain.  Still  there  are  many  acci- 
dents which  prove  to  us,  that  even  in  health  the  joints 
are  not  entirely  exempted  from  pain  :  a  fmart  ftroke 
on  the  knuckles,  or  a  blow  on  the  elbow,  or  a  fall  up- 
on the  knee,  are  not  perhaps  the  pureft  inftances  of 
feeling  in  joints ;  for  fuch  blow  may  have  hurt  fome 
external  nerve  :  but  when  a  fmall  moveable  cartilage 
forms  within  the  joint  of  the  knee,  though  it  be  fmall 
and  very  fmooth,  and  lodged  fairly  within  the  cavity 
of  the  joint,  it  often  gets  betwixt,  the  bones,  cauling 
inftant  lamenefs  ;  the  moment  it  caufes  this  lame- 
nefs, it  brings  dreadful  pains :  the  pain,  the  lamenefs, 
and  all  the  feeling  of  inconveniency,  fubfide  the  in- 
ftant that  this  cartilage  is  moved  away  from  betwixt 
the  bones  •,  and  the  joint  continues  eafy  till  this  mo- 
ving cartilage  chances  again  to  fall  in  betwixt  the  heads 
of  the  bones.  Even  the  pain  from  a  blow  upon  the 
knee,  for  example,  is  plainly  within  the  joint,  and  is 
caufed  by  the  force  with  which  the  patella  is  ft  ruck 
down  again  ft  the  ends  of  the  bones.  What  indeed  is  a 
fprain,  but  a  general  violence  andtwiftingof  all  the  parts 
which  compofe  the  joint  ?  Thefe  parts  are  of  one  com- 
mon nature,  and  may  be  arranged  and  enumerated  thus: 
A  joint  is  compofed  of  the  heads  of  the  bones,  fwelling 
out  into  a  broader  articulating  furface,  and  of  a  thin 
plate  of  cartilage,  which  covers  and  defends  the  head  of 
each  bone  3  fometimes  of  fmall  and  moveable  cartilages 
which  roll  upon  the  bones,  and  follow  all  the  motions 
of  the  ioint,  and,  like  friction-wheels  in  machines  of 
human  invention,  abate  the  bad  effects  of  motion. 
There  are  mucous  glands,  or  rather  mucous  bags, 
which  convey  a  lubricating  fluid  :  and  there  is  a  bur- 
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fel  ligament,  which  forms  the  purfc  of  the  joint,  binds 
the  bones  together,  contains  the  iynovia,  and  prevents 
the  furrounding  parts  from  being  catched  in  the  joint: 
There  are  lefler  ligaments  on  the  outfide  of  this,  go- 
ing along  the  fides  of  the  joint,  and  palling  from 
point  to  point :  There  are  great  tendons  moving  over 
the  joint  and  burlle,  or  mucous  bags,  which  accom- 
pany thefe  tendons,  and  prevent  the  violence  which 
their  continual  rubbing  might  do  to  the  bones.  AIL 
thele  parts  are  of  one  conftitution  and  nature  ;  we 
cannot  fay  that  they  are  infenlible,  for  their  feeling 
is  only  deferred  ;  it  is  flow,  but  not  the  lefs  fevcre. 
The  eye  feels  the  inftant  that  a  mote  falls  upon  it  ; 
but  the  Ikin  does  not  feel  a  blifter  till  it  has  been  feme 
hours  applied  ;  the  ligaments  and  joints  feel  Hill  lefs 
in  the  inftant  that  any  injury  is  done  :  but  as  the  in- 
flammation of  the  blifter  excites  the  feeling,  and  de- 
ftroys  the  fabric  of  the  lkin,  producing  pain  and  de- 
rangement of  its  parts,  the  inflammation  of  joints,  and 
of  all  the  parts  belonging  to  them,  breaks  up  the  orga- 
nization of  the  part,  evolves  the  feeling,  and  then  in 
them  alio  comes  difeafe  and  violent  pain.  They  are  flow 
in  entering  into  action;  but,  onceexcited,  they  continue 
to  act  with  a  perfeverance  quite  unknown  in  any 
other  part  of  the  fyftcm.  Their  mode  of  action,  what- 
ever it  may  be  at  the  time,  is  not  eafily  changed  :  if 
at  reft,  they  are  not  eafily  moved  to  action,  and  their 
excefiTve  action  once  begun  is  not  eafily  allayed. 
The  dileafes  are  infinite  to  which  thefe  parts  are  fub- 
ject.  They  are  fiibject  to  dropfical  erfufions  ;  they 
are  fubject  to  gelatinous  concretions;  they  are  fubjeel 
to  flight  inflammation,  to  iuppuration,  to  erolions  of 
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their  cartilages,  and  to  exfoliation  of  their  bones : 
correfponding  with  the  dropfies,  fuppurations,  and 
mortifications  of  the  fofter  and  more  feeling  part-. 
Rheumatifm  is  an  inflammation  round  the  joints,  with 
a  flighter  effuiion,  which  is  foon  abforbed:  Chronic 
rheumatifm  is  a  tedious  and  flow  inflammation,  with 
gelatinous  effuflons  round  the  tendons,  and  permanent 
fwelling  and  lamenefs  of  the  joints.  Gout  in  a  joint 
is  a  high  inflammation,  with  a  fecretion  of  earthy 
matter  into  its  cavity.  The  inflammation  of  tendons 
is  fprain :  effuflon  of  gelatinous  matter  round  them  is 
ganglion  :  fuppurations  in  the  tendinous  fheaths  is 
whitloe :  the  inflammation  of  burfoe  is  falfe  white 
fwelling,  not  eaflly  diftinguifhed  from  the  true  :  the 
difeafe  of  the  joint  itfelf  is  either  a  dropfy,  where  the 
joint,  though  emptied  by  the  lancet,  is  filled  up  again, 
in  a  few  hours,  mowing  how  continual,  and  how  pro- 
fufe,  both  the  exhalation  and  abforption  of  joints  na- 
turally is  ;  or  it  is  white  fwelling,  which,  next  to 
confumption,  is  the  molt  dreadful  of  all  lcrophulous 
difeafes,  which  begins  by  inflammation  in  the  joint 
itfelf,  is  marked  by  ftiffnefs,  weaknefs,  lofs  of  motion, 
and  pain  ;  which  goes  on  through  all  the  flages  of 
high  inflammation,  dreadful  pain,  deftruction  of  car- 
tilages, enlargement  of  bones,  fcetid  fuppurations,  and 
fpontaneous  openings  of  the  joints ;  which  fometimes 
flops  by  an  effuflon  of  callus  and  concretion  of  the 
bofies,  forming  a  ftiff  joint,  but  which  oftener  ends  in 
heclic  fever,  diarrhoea,  morning  fweats,  and  extreme 
weaknefs  ;  fo  that  the  patient  dies,  exhaufted  with  fe- 
ver and  pain. 
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CHAP.  I. 

JOINTS  OF  THE  HEAD  AND  TRUNK. 


JOINTS  OF  THE  HEAD  AND  SPINE. 

Almost  every  thing  relating  to  the  heads  and  pro- 
cefies  of  the  bones,  and  every  propofition  concerning 
the  motions  which  they  have  to  perform,  has  been 
already  explained,  anticipating  much  of  the  anatomy 
of  the  joints:  and  the  principles  of  motion  mentioned 
in  defcribing  the  bones  mall  form  the  chief  propor- 
tions on  which  my  defcriptions  of  joints  fhallbe  ar- 
ranged, feeking  that  method  chiefly  by  which  the 
joints  may  be  eafily  and  rapidly  explained  ;  for  it  is  a 
fubject  on  which  volumes  might  be  bellowed,  and  not 
in  vain. 

We  may  compare,  in  the  following  order,  the  chief 
motions  of  the  head  and  trunk.    The  head  is  fo  pla- 
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ced  upon  the  oblique  furfaces  of  the  atlas,  that  it 
cannot  turn  in  circles  ;  but  at  that  joint  all  the  nod- 
ding motions  are  performed.  The  atlas  rrfts  fo  up- 
on the  dentatus,  that  there  all  the  turning  motions 
are  performed.  The  neck  and  loins  have  their  ver- 
tebrae fo  loofely  framed,  with  fuch  perpendicular  pro- 
cefles  and.  eafy  joints,  that  there  all  the  bending  mo- 
tions are  performed  ;  while  the  back  is  fixed,  or  al- 
moft  fixed,  by  its  connection  with  the  ribs,  and  by 
the  obliquity  and  length  of  its  fpines  ;  and  though, 
upon  the  whole,  the  fpine  turns  many  degrees,  yet  it 
is  with  a  limited  and  elaft/c  motion  where  the  whole 
turning  is  great,  but  the  movement  of  each  individual 
bone  is  fmall. 

To  fecure  thefe  motions,  we  find,  r.  The  occipital 
condyles  received  into  hollows  of  the  atlas,  where 
the  oblique  pofition  of  the  . condyles  fecures  the  joint, 
the  occipital  condyles  looking  outwards,  the  articu- 
lating furfaces  of  the  atlas  looking  towards  each  other, 
the  occiput  fet  down  betwixt  them,  fo  as  to  be  fecu- 
red  towards  either  fide,  and  the  obliquity  of  the  joint 
being  fuch  withal  as  to  prevent  the  head  from  turn- 
ing round.  Thefe  joints  of  the  occiput  with  the  atlas 
are,  like  the  greater  joints  of  the  body,  fecured  with 
regular  capfules  or  bag-like  ligaments'  for  each  con- 
dyle, each  rifing  from  a  rough  fur  face  on  the  verte- 
bra, and  being  fixed  into  a  roughnefs  at  the  root  of  the 
condyle.  2.  We  find  a  flat  membranous  ligament, 
which  extends  from  the  ring  of  the  atlas  to  the  ring 
of  the  occipital  hole,  doling  the  interface  betwixt 
the  occiput  and  the  atlas:  It  is  confounded  at  the 
fides  with  the  capfules  of  the  articulating  procefles; 
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is  very  ftrong  before:  and  at  the  middle  fhort  point  of 
the  atlas  it  feems  a  diftinci  ligament,  which  is  ftrong 
only  at  this  point,  and  very  lax  and  membranous 
behind*.  3.  We  find  the  atlas  tied  to  the  denta- 
tus  by  a  more  complete  order  of  ligaments.  Thefe 
are,  ift,  (as  betwixt  the  atlas  and  dentatus),  regular 
capfules  or  bags,  fixing  the  condyles  of  one  verte- 
bra to  the  condyles  of  the  other.  2dly,  A  crofs  liga- 
ment f,  which,  croffing  the  ring  of  the  firlt  vertebra, 
makes  a  bridge,  embraces  the  neck  of  the  tooth- 
like procefs,  and  ties  it  down  in  its  place.  3dly,  A 
fmooth  and  cartilaginous  furface  all  round  the  root  of 
the  tooth-like  procefs,  where  this  tooth  of  the  denta- 
tus turns  in  the  ring  of  the  atlas,  and  is  bound  by 
the  ligament;  and  this  rolling  of  the  atlas  upon  the 
axis  of  the  dentatus  is  fo  fair  and  proper  a  joint,  that 
it  alio  is  all  included  in  a  capfular  ligament.  4-thly,  I  he 
point  of  the  tooth-like  procefs  having  threaded  the 
ring  of  the  atlas,  almoft  touches  the  occipital  hole  ; 
and  there  another  ligament  ties  it  by  its  point  to  the 
occipital  hole£. 

3  Q  2  All 

*  This  Is  part  of  what  "\Vinflow  called  ligamentum  infundiei- 
liforme,  a  funnel-like  ligament,  joining  the  firft  vertebra  to 
the  occiput. 

f  Viz.  Ligamentum  transversale,  or  transvfrsum  ;  and 
what  are  called  the  appendices  of  the  transverse  ligament,  are 
merely  its  edges,  extending  upwards  and  downwards,  to  be  fixed  in- 
to the  dentatus,  and'  into  the  occipital  hole,  fo  as  to  inclofe  the 
tooth  like  procefs  of  the  dentatus  in  a  capfule. 

I  There  are  two  flat  ligaments  which  come  from  about  the  neck 
or  root  of  the  tooth-like  procefs,  and  which  go  obliquely  upwards, 
to  be  fixed  into  the  groove  juft  behind  the  lip  of  the  occipital  hole  ; 

but 
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All  the  other  vertebrae  have  another  kind  of  articu- 
lation ;  to  which  the  occiput,  atlas,  and  dentatus,  are 
the  only  exceptions  ;  for  their  motions  are  particular, 
and  quite  different  from  the  reft.  The  atlas  and  den- 
tatus bend,  turn,  and  roll,  by  connections  refembling 
the  common  joints  of  the  body;  but  the  other  vertebras 
are  united,  each  by  its  intervertebral  substance, 
to  the  bones  above  and  below  ;  they  are  alfo  united 
by  their  articulating  procefles  to  each  other:  each  ar- 
ticulating procefs  is  held  to  another  by  a  diftinct.  cap- 
fule  ;  each  intervertebral  fubftance  is  fecured,  bound 
down,  and  ftrengthened  by  ftrong  ligaments ;  for  the 
intervertebral  fubftance,  which  of  itfelf  adheres  very 
ftrongly  to  the  periofteum,  and  to  the  rough  focket- 
like  furface  upon  the  body  of  each  vertebra,  is  further 
fecured  by  a  fort  of  crofs  ligament,  which  go  from 
the  rim  or  edge  of  one  vertebra  to  the  edge  of  the 
next,  over  the  intervertebral  fubftance  ;  and  fo,  by  ad- 
hering to  the  intervertebral  fubftance,  they  ftrengtben 
it.  Thefe  ligaments  crofs  each  other  over  the  interftice 
betwixt  each  vertebra,  and  are  very  ftrong.  They 
are  very  regular,  beautiful,  and  Alining,  and  are  named 
intervertebral  ligaments. 

The  fpine  is  further  fecured  by  a  general  ligamen- 
tous or  tendinous  expansion,  which  goes  over  the  fore 
parts  of  all  the  vertebrae  from  top  to  bottom  of  the 
fpine.  It  begins  at  the  fore  part  of  the  atlas ;  it  al- 
moft  panes  the  body  of  the  dentatus,  or  is  but  very 
  llightly 

but  the  ligament  from  the  point  of  the  tooth-like  procefs  is  not 
v  hat  it  has  been  fuppofed,  a  fair  round  ligament  of  fonie  ftrength  ; 
there  is  nothing  more  than  a  few  ftraggling  fibres  of  ligament  going 
from  the  point  to  the  occiput,  though  Euftachius  has  drawn  it  roun^ 
aud  ftrong. 
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flightly  attached  to  it.  It  is  at  firft  pointed,  fmall,  and 
round  ;  it  begins  to  expand  upon  the  third  vertebra 
of  the  neck,  fo  as  to  cover  almoft  all  its  body.  It  goes 
down  along  the  bones,  chiefly  on  their  fore  parts,  and 
is  but  little  obierved  on  their  fides.  It  is  weaker  in  the 
neck,  where  there  is  much  motion ;  ftronger  in  the  back, 
where  there  is  none;  weaker  again  in  the  loins,  where 
the  vertebrae  move;  but  (till  on  the  bodies  of  all  the 
vertebra;  it  is  feen  white,  mining,  and  tendinous.  We 
can  diftinguim  all  along  the  fpine  interruptions  and 
faiciculi,  or  firmer  bundles,  going  from  piece  to  piece 
of  the  fpine  ;  which  fafciculi  are  indeed  very  feldom 
continued  without  interruption  farther  than  the  length 
of  two  or  three  vertebrae;  yet  the  whole  is  fo  much 
continued,  that  it  is  considered  as  one  uninterrupted 
fheath,  and  is  called  the  external  or  anterior  va- 
gina, or  ligament  of  the  spine*. 

But  ftill  the  canal  of  the  fpine  were  left  open  and 
undefended,  rough  and  dangerous  to  the  fpinal  mar- 
row, if  internal  ligaments  were  not  added  to  thefe. 
The  rings  of  the  vertebrae  are  held  at  a  confiderable 
diftance  from  each  other,  by  the  thicknefs  of  the  inter- 
vertebral fubftance,  and  by  the  correfponding  length 
of  the  oblique  proceffes:  but  this  fpace  is  filled  up  by 
a  ftrong  flat  ligament,  which  goes  from  the  edge  of  one 
ring  to  the  edge  of  another;  and  fo  extending  from  the 
articulating  proceffes,  backwards  to  the  fpinous  prc- 
celfes,  they  fill  up  all  the  interftice,  complete  the  ca- 
  nal 

*  The  LIGAMENTUM  COMMUNE  ANTER1US,   FASCIA  LONGITUDI- 

walis  anterior,  fascia  ligamentosa,  &c.  It  is  from  this  liga- 
ment in  the  loins  that  the  crura  diaphragmatis  arife,  with  tendons 
flat  and  gliftening  like  the  ligament  itfelf,  and  hardly  to  be  diflir., 
gnifhed  from  it, 
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nal  of  the  fpinal  marrow,  and  bind  the  bones  together 
with  great  ftrength*  :  Thefe  are  afiifted  in  their  of- 
fice of  holding  the  vertebrae  together,  by  a  continua- 
tion of  the  fame  ligament,  or  of  a  ligamentous  mem- 
brane., connected  with  it,  which  runs  all  the  way  on- 
wards to  the  ends  of  the  fpinous  proceffes,  where  they 
are  ftrengthened  by  accidental  fafciculif ;  and  in  the 
middle  vertebrae  of  the  back,  but  not  of  thofe  of  the 
loins  or  neck,  fimilar  ligaments  are  found  alfo  betwixt 
the  tranfverfe  procelfes}. 

Next,  there  is  another  internal  ligament,  which  is 
not  interrupted  from  bone  to  bone,  but  runs  along  all 
the  length  of  the  fpine,  within  the  medullary  canal, 
and  it  correfponds  fo  with  the  external  vagina,  or  an- 
terior ligament  of  the  fpine,  that  it  is  called  the  poste- 
rior or  internal  ligament  §.  It  begins  at  the  occi- 
put, lies  flat  upon  the  back  part  of  the  bodies  of  the 
vertebrae ;  at  the  interftice  of  every  vertebra  it  fpreads 
out  broad  upon  the  intervertebral  fubftance,  doing  the 
fame  office  within  that  the  intervertebral  ligaments 
do  without.  It  is  broader  above  ;  it  grows  gradually 
narrower  towards  the  loins.    Although  it  is  called  a 

vagina 


*  They  are  named  the  ligamenta  subflava  crurum  proces- 

SUUM  SPINOSORUM. 

f  Thefe  are  named  the  membrane  interspinales,  and  liga- 
menta apices  spinarum  comitantes.  The  ligaments  which  tie 
the  points  of  the  fpines,  running  from  point  to  point,  make  a  long 
ligament,  which  ftretches  down  all  the  fpine. 

J  Called  ligamenta  processuum  transversorum,  and  found 
only  from  the  fifth  to  the  tenth  vertebra  of  the  back. 

§  Fascia  ligamentosa  postica,  fascia  longitudinalis  ros. 

TICA,  L1GAMENTUM  COMMUNE  POSTEUIUS, 
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vagina  or  fheath,  it  does  by  no  means  furround  nor  in- 
clofe  the  fpinal  marrow,  but  is  entirely  confined  to  the 
covering  of  the  bodies  of  the  vertebrae,  never  going  be- 
yond the  fetting  off  of  the  articulating  furfaces,  or  the 
place  where  the  nerves  go  out.  It  adheres  firmly  to 
the  bones,  and  does  not  belong  at  all  to  the  fpinal  mar- 
row. It  fliould  rather  be  called  a  ligament  for  the 
bones  than  a  fheath  for  the  medulla.  The  anterior 
ligament  prevents  draining  of  the  fpine  backwards : 
this  one  prevents  the  bending  of  the  fpine  too  much 
forwards ;  and  they  inclofe  betwixt  them  the  bodies  of 
the  vertebra?  and  their  intervertebral  fubftunces. 

There  is  yet  a  third  internal  ligament,  which  belongs 
entirely  to  the  neck;  it  is  called  apparatus  ligamen- 
tosus  colli;  it  begins  from  the  edge  of  the  occipital 
bone,  defcends  in  the  canal  of  the  vertebra:,  is  thin 
and  flat,  and  adheres  firmly  to  the  body  of  each  ver- 
tebra, covering  the  tooth-like  procefs.  The  irregular 
fafciculi,  or  bundles  of  this  ligament,  dretch  from 
bone  to  bone  ;  and  the  whole  of  the  apparatus  Iiga- 
mentofus  extends  from  the  edge  of  the  occipital  hole 
to  the  fourth  vertebra  of  the  neck,  where  it  ends.  Its 
chief  ufe  is  alfo  as  a  ligament,  merely  fixing  the  head 
to  the  neck.  The  dura  mater  is  within  thefe,  imme- 
diately inclofing  the  fpinal  marrow.  The  ligaments 
which  I  have  juft  named  maybe  well  enough  allowed 
to  be  "  at  once  ligaments  for  the  bones,  and  a  fheath 
for  the  medulla."  But  there  is  no  fuch  fheath  as  that 
called  ligamentum  infundibiliforme  by  Window  ;  for 
either  they  are  peculiar  and  didincl  ligaments  for  the 
bones,  fuch  as  I  have  defcribed,  or  they  belong  exclu- 

fively 
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fively  to  the  medulla,  as  the  dura  mater,  which  is  in- 
deed ftrengthened  at  certain  points  into  the  thicknefs 
of  a  ligament;  but  the  only  clofe  connexion  of  the 
fpinal  marrow  with  the  ligaments  of  the  fpine  is  juft 
at  the  hole  of  the  occipital  bone,  and  for  a  little  way 
down;  through  all  the  reft  of  the  fpine,  the  connec- 
tion is  by  the  loofeft  cellular  fubftance. 

OF  THE  LOWER  JAW. 

The  lower  jaw  is,  by  its  natural  form,  almoft  a 
Uriel  hinge,  and  the  lateral  motion  in  grinding  is  but 
very  flight.    The  joint  is  formed  by  a  deep  hollow  or 
focket  in  the  temporal  bone;  by  a  ridge,  which  ftands 
juft  before  the  proper  focket,  at  the  root  of  the  zygo- 
matic procefs;  and  by  a  long  fmall  head  or  condyle, 
which  is  placed  acrofs  the  long  branch  or  condyloid 
procefs  of  the  jaw.  Thefe  form  the  joint ;  and  the  con- 
dyle, the  hollow  of  the  temporal  bone,  and  the  root 
of  the  zygomatic  procefs,  are  all  covered  with  articu- 
lating cartilage.    The  joint  is  completed  by  a  capfule 
of  the  common  form,  which  arifes  from  the  neck  of  the 
condyle,  and  which  is  fo  fixed  into  the  temporal  bone 
as  to  include  both  the  proper  focket  and  the  root  of 
the  zygomatic  procefs.    Thence  it  is  manifeft,  that  in 
the  motions  of  the  jaw,  this  tranfverfe  ridge  is  required 
as  a  part  of  its  articulating  furface ;  that  the  common 
and  lefTer  motions  are  performed  by  the  condyle  mo- 
ving in  the  deepeft  part  of  its  focket;  that  the  larger 
and  wider  openings  of  the  mouth  are  performed  by 
fuch  deprellion  of  the  jaw  as  makes  its  condyle  mount 
upon  the  root  of  the  zygomatic  procefs ;  while  the 
luxation  of  the  jaw  is  a  ftarting  forwards  of  the  con- 
dyle, till  it  is  lodged  quite  before  and  under  the  zygo- 
matic 
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matic  procefs,  and  the  condyle  (landing  upon  the 
higheft  ridge,  is  the  dangerous  pofition  in  which  luxa- 
tion is  mod  eafily  produced. 

To  render  thefe  motions  very  eafy  and  free,  a 
moveable  cartilage  is  interpofed.  We  find  fuch  carti- 
lages in  the  joints  of  the  clavicle,  wrift,  knee,  and  jaw, 
becaufe  the  motions  are  continual  and  rapid.  The 
moveable  cartilage  is  thin  in  its  centre,  and  thicker  to- 
wards its  edges,  by  which  it  rather  deepens  than  fills  up 
the  hollow  of  the  joint.  It  correfponds  in  fliape  with 
the  head  or  condyle  of  the  jaw,  and  with  the  hollow 
of  the  temporal  bone.  It  moves  with  every  motion 
of  the  jaw,  facilitates  the  common  motions,  and  pre- 
vents luxation  ;  but  the  joint  is  ftill  more  ftrongly  fe- 
cured  by  the  ftrength  of  its  pterygoid  and  temporal 
mufcles,  which  are  inferted  clofe  round  the  joint,  than 
by  any  ftrength  of  its  capfule.  It  is  the  mufcles  w^ph 
prevent  luxation ;  and  it  is  their  action  alfo  that  makes 
luxation,  when  it  has  happened,  fo  difficult  to  reduce. 

RIBS. 

The  ribs  have  two  joints,  and  a  hinge-like  motion, 
rifing  and  falling  alternately  as  we  draw  in  or  let  out 
the  breath.  The  two  joints  of  the  ribs  are  thus  fe- 
cured  :  Firft,  the  proper  head  of  the  ribs  being  hinged 
upon  the  intervertebral  fubftance,  and  touching  two 
vertebras,  it  is  tied  to  the  bodies  of  each  by  a  regular 
•capfule  :  the  bag  is  regular,  is  lubricated  within,  and 
is  as  perfect  as  any  joint  in  the  body  ;  it  is  radiated 
without,  fo  as  to  expand  pretty  broad  upon  the  fides 
of  the  vertebra;,  and  has  a  fort  of  divifion  as  if  into 
two  fafciculi ;  the  one  belonging  to  the  vertebra  above. 

Vol.  I.  3  H  the 
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the  other  to  the  vertebra  below :  they  gradually  va- 
nifli,  and  mix  with  the  periofteum  upon  the  bodies 
of  the  vertebrae  ;  thefe  are  named  ligamentum  capi- 
telli  costarum,  as  belonging  to  the  little  heads  of 
the  ribs. 

The  back  of  the  rib  touches  the  fore  part  of  the 
tranfverfe  procefs,  and  is  articulated  there  ;  confe- 
quently  there  is  a  fmall  capfular  ligament  belonging 
to  this  joint  alfo  :  but  this  joint  is  further  fecured  by 
two  fmall  ligaments,  which  come  from  the  tranfverfe 
procefs  of  the  vertebra,  and  take  hold'  on  the  neck  of 
the  rib :  one  ihort  ligament  coming  from  the  point 
of  the  tranfverfe  procefs,  is  behind  the  rib,  and  is 
thence  named  ligamentum  transversarium  exter- 
num ;  another,  rather  longer,  comes  from  the  inner 
face  of  the  tranfverfe  procefs,  goes  a  little  round  the 
neck  of  the  rib,  is  implanted  into  the  lower  edge  of 
the  rib,  and  is  named  ligamentum  transversarium 
internum:  another  fmall  ligament,  exactly  oppofite 
to  this,  going  into  the  neck  of  the  rib  upon  its  back 
part,  is  alfo  very  regular;  and  other  fublidiary  liga- 
ments from  different  points  aflift  thefe  or  fupply  their 
place. 

The  ribs  are  fixed  into  the  fternum  by  their  car- 
tilages \  each  of  which  has  a  round  head,  a  diftinct 
focket,  a  regular  capfule,  and  ligaments  which  ex- 
pand upon  the  furface  of  the  fternum,  much  in  the 
fame  way  that  the  ligamenta  capitelli  expand  upon 
the  bodies  of  the  vertebrae  :  a  tendinous  membrane 
alfo  binds  the  cartilages  of  the  ribs  one  to  another, 
crofles  over  the  interflice,  and  fo  covers  the  intercof- 
taj  mufcles  with  a  fort  of  fafciaj  and  the  whole  fur- 
face 
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face  of  the  fternum  and  that  of  the  cartilages  is  co- 
vered with  this  tendinous  expanfton,  which  belongs 
confufedly  to  the  origins  of  the  pectoral  mufcles,  to 
the  ligaments  of  the  ribs  and  fternum,  and  to  the  pe- 
rioiteum  of  that  bone. 


CHAP.  II. 
JOINTS  OF  THE  SHOULDER,  ARM,  AND  HAND. 


CLAVICLE. 

The  joining  of  the  clavicle  with  the  fternum  is  the 
hinge  upon  which  the  whole  arm  moves,  and  is  the  only 
point  by  which  the  arm  is  connected  with  the  trunk  : 
the  round  button-like  head  of  the  clavicle  rolls  upon 
the  articulating  furface  of  the  upper  bone  of  the  fter- 
num \  it  is  in  fuch  continual  motion  that  fome  parti- 
cular provifion  is  required  ;  and  accordingly  it  has, 
like  the  condyle  of  the  jaw,  a  fmall  moving  cartilage, 
which  rolls  betwixt  this  head  and  the  fternum.  The 
cartilage  is  thin,  and  of  a  mucous  nature  ;  it  is  move- 
able in  fome  degree,  yet  it  is  fixed  by  one  edge  to  the 
head  of  the  clavicle.  This  joint  is  inclofed  in  a  ftron'g 
capfulc  ;  confifting  firft  of  a  bag,  and  then  of  an  outer 
order  of  fibres,  which  go  out  in  a  radiated  form,  upon 
the  furface  of  the  fternum,  like  the  ligaments  of  the 
ribs ;  and  they  crofs  and  cover  the  fternum,  fo  that 
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the  ligaments  of  the  oppofite  fides  meet ;  and  this 
meeting  forms  a  cord  acrofs  the  upper  part  of  the 
fternum,  which  is  named  interclavicular  liga- 
ment. Thus  is  the  clavicle  fixed  to  the  fternum,  and 
another  broad  ligament  alfo  ties  it  to  the  firft  rib. 

The  joining  of  the  clavicle  with  the  fcapula  is  by 
the  edge  of  the  flat  clavicle  touching  the  edge  of  the 
acromion  procefies  with  a  narrow  but  flat  articula- 
ting furface.  Both  furfaces,  viz.  of  the  acromion  and 
of  the  clavicle,  are  covered  with  a  thin  articulating 
cartilage :  in  fome  fubjects  a  moveable  cartilage  is  al- 
fo found  here.  It  is  a  regular  joint,  and  is  very  feldom 
obliterated  ;  yet  its  motion,  though  continual,  is  not 
very  free  ;  it  is  rather  a  muffling  and  bending  of  the 
fcapula  upon  this  bone,  favouring  the  play  of  the 
other  joints.  It  is  fecured  firft  by  a  capfular  ligament, 
which  is  in  itfelf  delicate  and  thin,  but  which  is 
ftrengthened  by  many  ligamentous  bands,  which 
pafs  (over  the  capfule)  betwixt  the  clavicle  and  the 
acromion  procefs :  the  clavicle,  as  it  paffes  over  the 
point  of  the  coracoid  procefs,  is  tied  down  to  it  by  a 
ligament  of  considerable  ftrength,  which  comes  from 
the  point  of  the  coracoid  procefs,  is  implanted  into 
the  lower  or  inner  edge  of  the  clavicle,  and  is  named 
ligamentum  commune  trapezoides;  trapezoid,  on 
account  of  its  fquare  form,  and  commune,  becaufe  it 
goes  from  the  fcapula  to  the  clavicle;  while  other  li- 
gaments, going  from  one  procefs  of  the  fcapula  to  an- 
other, are  named  proper  or  peculiar  ligaments  of  the 
fcapula.  There  is  a  fmall  flip  of  ligament  which  joins 
this,  coming  from  the  tendon  of  the  fubclavian  muf- 
cle. 

SHOULDER- 
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SHOULDER-JOINT. 

The  shoulder  is  one  of  the  molt  beautiful  joints, 
loofe  and  moveable,  very  free  in  its  motions,  but  very 
liable  to  be  difplaced.  To  form  this  joint,  the  humerus 
has  a  large  round  and  flattened  head ;  the  cavity  of  the 
fcapula*,  which  receives  this  head,  is  oval  or  triangu- 
lar, fmall,  and  very  mallow:  it  is  eked  out  with  a  thick 
cartilaginous  border,  which  increafes  the  hollow  of  the 
focket ;  but  ft  ill  it  is  fo  mallow  that  the  humerus  can- 
not be  fo  much  faid  to  be  lodged  in  the  glenoid  cavi- 
ty, as  to  be  laid  upon  it.  Its  capfule  or  bag  is  very 
loofe  and  wide,  coming  from  the  edges  of  the  glenoid 
cavity,  and  implanted  round  the  neck  of  the  bone. 
The  joint  is  richly  bedewed  with  mucus;  or  rather 
with  a  mixed  fecretion,  which  is  partly  fecreted  by  a 
fimbriated  organ,  confifting  of  lacuna;  or  bags,  the 
common  organ  for  this  fecretion  through  all  the  joints, 
and  by  a  thinner  exudation  from  thofe  extreme  ar- 
teries, which  terminate,  with  open  mouths,  upon  the 
internal  furface  of  the  bag. 

By  the  fhallownefs  of  its  focket,  and  the  largenefs 
of  its  head ;  by  the  loofenefs  of  its  capfule ;  by  all  the 
forms  and  circumftances  of  its  ftructure  ; — the  moul- 
der is  exceedingly  loofe,  and  very  liable  to  be  difpla- 
ced  :  it  has  this  loofe  ftruclure  and  fuperficial  focket, 
that  its  motions  may  be  free ;  but  feldom  is  there  any 
great  advantage  gained  in  the  human  body  without 
a  counterbalance  of  weaknefs  and  danger  ;  and  every 
where  in  the  limbs  we  obrferve  that  a  joint  is  weak  and 

liable 


*  It  is  called  glenoid  cavity  from  the  Greek  name  of  a  joint, 
and  the  name  is  not  abfolutcly  appropriated  to  the  fcapula. 
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liable  to  luxation  in  proportion  as  its  motions  are 
free  and  large.    Yet  the  Ihoulder-joint  is  not  with- 
out fome  kind  of  defence  5  its  focket  is  mallow,  but 
it  is  guarded  by  the  largeft  projeding  proceffes  in  all 
the  body ;  by  the  acromion  projecting  and  ftrengthen- 
ing  it  above ;  and  by  the  coracoid  procefs  within  ;  its 
ligament  is  lax,  eafily  torn,  and  ufeful  rather  for  con- 
fining the  fynovia,  and  keeping  the  head  of  the  moul- 
der bone  oppofite  to  its  proper  cavity,  than  in  fecu- 
ring  the  joint  by  any  flreflgth  it  has ;  therefore  a  li- 
gament extends  from  the  coracoid  to  the  acromion 
procefs*,  which  completes  the  defences  of  the  joint 
above,  and  at  its  inner  fide;  and  there  comes  alfo 
from  the  point  of  the  acromion  procefs  an  additional 
ligament  which  adheres  to  the  capfule :  But  the  cir- 
cumftance  from  which  the  chief  ftrength  of  the  fhoul- 
der-joint  is  derived,  is  the  infertion  of  the  four  mufcles 
which  come  from  the  Ihoulder-blade  clofe  round  the 
head  of  the  bone  ;  fo  that  they  adhere  to  the  cap- 
fular  ligament,  pull  it  up  to  prevent  its  being  check- 
ed in  the  motions  of  the  joint ;  ftrengthen  it  by  their 
thicknefs,  for  they  are  fpread  upon  it :  and  the  con- 
traction of  the  mufcles  hold  the  humerus  in  its  place  ; 
their  total  relaxation  (as  in  certain  cafes  of  weaknefs) 
fuffers  the  humerus  to  drop  away  from  the  fcapula, 
without  any  fall  or  accident,  forming  what  we  are 
accuftomed  to  call  a  luxation  of  the  humerus  from  an 
internal  caufe;  and  the  moulder  cannot  be  luxated  by 
a  fall  without  fuch  violence  as  tears  up  thefe  mufcles  by 
the  roots.    We  muft  add  to  this  anatomy  of  the  joint, 
that  it  is  furrounded  by  numbers  of  burfas  or  mucous 

bags 
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bags  *  :  one  under  the  tendons  of  the  fubfcapularis; 
one  under  the  fhort  head  of  the  biceps  mufcles ;  one 
betwixt  the  coracoid  procefs  and  the  fhoulder-bone  ; 
and  one  under  the  acromion  procefs  of  the  fcapula, 
exceedingly  large :  and  thcfe  are  fo  fairly  parts  of  the 
joint,  that  very  commonly  they  open  into  it  with  com- 
munications, either  perfectly  natural  or  at  lead  not 
hurtful,  either  originally  exifting  or  formed  by  con- 
tinual friction.  It  fhould  alio  be  remembered,  that 
the  long  tendinous  head  of  the  biceps  mufcle  comes 
from  the  margin  of  the  focket,  directly  over  the  ball 
of  the  os  humeri,  and  through  the  capfule,  by  a  par- 
ticular hole. 

E  L  B  O  W. 

The  elbow- joint  is  formed  by  three  bones;  the 
humerus,  radius,  and  ulna:  the  ulna  bends  backwards 
and  forwards  upon  the  moulder-bone ;  the  radius  bends 
upon  the  moulder-bone  along  with  the  ulna  it  al- 
ways muft  accompany  the  ulna,  but  it  alfo  has  a  mo- 
tion of  its  own,  rolling  in  circles  ;  its  round  button-like 
head  rolling  continually  with  its  edge  upon  a  focket 
in  the  ulna,  and  with  its  flat  face  upon  the  tubercle 
of  the  humerus.  The  whole  compofes  one  joint,  and 
is  inclofed  in  one  capfule  :  the  bones  accompany  each 
other  in  their  luxations,  as  well  as  in  their  natural 
motions:  the  ulna  is  never  diflocated  without  the  ra~ 
dius  being  alfo  difplaced  ;  a  circumftance  which  is  but 

too 

*  Vide  Monro's  Tables  of  the  Burfce  Mucofae,  where  all  thcfe  parts 
are  reprefented ;  the  knowledge  of  which  is  fo  very  ufeful  for  the  fur- 
geon.  I  have  opened  this  great  burfa  under  the  acromion  procefs, 
and  let  out  four  pounds  of  the  peculiar  mucus  and  gelatinous  lumps 
with  which  the  difeafed  burfx  arc  commonly  filled, 
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too  little  noticed,  and,  fo  far  as  I  remember,  hardly 
confidered  or  known.  The  general  capsule  arifes  from 
the  humerus,  from  both  the  tubercles,  and  all  round  the 
two  hollows  which  receive  the  olecranon  and  coronoid 
proceffes  of  the  ulna  ;  it  is  implanted  again  into  the 
tip  of  the  olecranon,  and  all  round  that  figmoid  ca- 
vity which  receives  the  lower  end  of  the  humerus,  and 
all  round  the  edge  of  the  coronary  procefs.  It  is  alfo 
fixed  round  the  neck  of  the  radius ;  it  comprehends, 
in  one  bag,  the  humerus,  radius,  and  ulna  ;  and  unites 
them  into  one  joint,  performing  two  motions,  viz. 
flexion  and  extenfion  by  the  ulna,  and  rolling  by  the 
radius.  The  joint  is  lubricated  by  mucus  and  by  fat, 
which  is  found  chiefly  about  the  olecranon  ;  and  that 
the  bones  may  be  further  fecured,  additional  ligaments 
are  fpread  out  upon  them,  which  are  all  without  the 
common  capfule  of  the  joint  lying  upon  it,  and 
ftrengthening  it  at  the  neceffary  points. 

I.  There  is  the  common  capfule  inclofing  the  whole. 
2.  It  is  the  form  of  every  hinge  joint  (and  this  is  one 
of  the  pureft)  to  have  its  capfule  firengthened  at  the 
fides ;  and  the  fides  of  this,  the  elbow-joint,  are 
firengthened  by  two  fafciculi  or  ligamentous  heads, 
which,  coming  from  the  tubercles  of  the  humerus,  fpread 
a  little  upon  the  capfule,  and  adhere  to  it  like  part  of 
its  fubftance.  One,  from  the  outer  condyle,  fpreads 
upon  the  neck  of  the  radius,  and  is  named  the  exter- 
nal lateral  ligament  '.  one  from  the  inner  condyle 
of  the  humerus,  goes  upon  the  infide  of  the  capfule, 
and  ftreng'  hens  it  there  :  it  is  implanted  near  the  root 
of  the  coronoid  procefs  of  the  ulna,  and  is  named  the 
internal  lateral  ligament.  3.  The  continual  rol- 
ling motion  of  the  radius  requires  a  peculiar  ligament ; 
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and  this  peculiar  ligament  of  the  radius  is  named  liga- 
mentum  coronarium,  becaufe  it  encircles  the  neck 
of  the  radius;  anulare  or  orbiculare,  from  its  hoop 
or  ring-like  form.  It  is  a  very  ftrong  and  narrow 
ftripe  or  band,  which  arifes  from  that  part  of  the  ulna 
where  the  radius  rolls  upon  it,  and  furrounds  the  ra- 
dius, making  at  leaft  two-thirds  of  a  circle;. and  fo 
having  turned  over  the  neck  of  the  radius,  is  inferted 
into  the  oppofite  fide  of  the  ulna.  This  is  commonly 
dcfcribed  as  a  diftinct  ligament  furrounding  the  neck  of 
the  radius,  and  having  the  common  capfule  implanted 
into  its  upper  edge;  but  in  truth  it  is,  like  the  others, 
a  thicker  band  of  the  common  capfule,  but  with  a 
diftinction  much  more  particular  here,  by  the  contraft 
of  the  great  thicknefs  of  the  coronary  ligament,  and 
the  extreme  thinnefs  of  the  capfule  at  the  fure  part  : 
for  the  capfule  of  every  hinge-joint  is  ftrong  only  at 
its  fides ;  other  bands  from  the  outer  condyle,  and 
from  the  coronary  procefs  of  the  ulna,  ftrengthen  this 
ligament  of  the  radius,  and  are  known  by  the  gene- 
ral name  of  accessory  ligaments  of  the  coronoid 
ligament,  as  the  lateral  ones  are  known  by  the  name 
of  accessory  ligaments  to  the  capfule. 

So  that  there  is,  i.  A  complete  capfule  which  enclofes 
all  the  bones;  2.  Lateral  ligaments  which  make  the 
main  ftrength  of  the  joint;  3.  A  coronary  ligament 
which  regulates  and  ftrengthens  the  rolling  motions  of 
the  radius,  and  keeps  it  firm,  turning  like  a  fpindlc  in 
its  bum.  The  whole  joint  is  furrounded  with  cellular 
fubftance;  the  regularity  of  its  ligaments  is  confound- 
ed by  the  adhefions  of  mufcles  and  tendons :  though 
it  is,  on  the  whole,  weak  behind  and  before,  and  very 
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ftrong  at  its  fides,  yet  tendinous  and  ligamentous  fibres 
crofs  it  in  all  directions  fo  that  the  capfule,  and  its 
aflifting  ligaments,  are  irregular  and  rough  without  j 
but  gelatinous,  fmooth,  and  glofiy  within. 

WRIST. 

The  wrist  is  one  of  the  mod  moveable  joints  in 
the  body,  having  the  ftrength  of  a  mere  hinge-joint 
(becaufe  it  is  almoft  a  ftrict  hinge,  by  the  connection 
of  the  long  ball  of  the  carpus  with  the  long  hollow  of 
the  radius) ;  and  having,  at  the  fame  time,  all  the  pro*. 
perties  of  the  moft  moveable  joint,  by  the  free  turn- 
ing of  the  radius,  without  the  weaknefs  which  is  pecu- 
liar to  the  circular  and  free  moving  joints.  Thefe  di^ 
ftinctions  divide  the  wrift -joint  into  its  two  parts. 

I.  The  articulation  formed  by  the  fcaphoid  and  lu- 
nated bones,  which  form  an  oval  ball  of  articulation, 
and  the  great  fcaphoid  cavity  of  the  radius  which  re^ 
ceives  this  ball.  The  end  of  the  ulna  does  not  proper- 
ly enter  into  the  cavity  of  the  wrift,  but  its  end,  or 
little  round  head,  is  covered  with  a  moveable  carti- 
lage, and  that  cartilage  reprefents  the  end  of  the  ul- 
na. Now  this  firft  joint,  viz.  of  the  fcaphoid  and 
lunated  bones,  the  head  of  the  radius,  and  the  move- 
able cartilage  which  reprefents  the  head  of  the  ulna, 
are  furrounded  by  the  general  capfule  or  bag  of  the 
joint.  The  capfule  arifes  from  the  ends  of  the  radius 
and  of  the  ulna  from  the  ftyloid  point  of  the  one 
round  to  the  fame  point  of  the  other  ;  and  is  implant- 
ed near  the  lower  rank  of  the  carpal  bones.  Though 
it  adheres  firft  to  the  fcaphoid  and  lunated  bones,  it 
panes  them,  going  over  all  the  bones  of  the  carpus, 
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efpecially  in  the  palm,  fo  as  to  add  ftrength  to  their 
peculiar  ligaments;  and  in  the  palm,  the  tendons  for 
the  fingers  run  over  it :  fo  it  forms  on  one  fide  an  ad- 
ditional ligament  for  the  carpus ;  on  the  other,  it 
forms  the  floor  of  the  tendinous  fheath,  a  fmooth  and 
lubricated  furface  for  the  tendons  to  run  UDon.  This 
general  ligament  is  ftrengthened  by  particular  ones 
coming  from  the  ftyloid  procefles  of  the  radius  and  of 
the  ulna.  But  there  are  fo  many  irregular  points  of 
bone  about  the  wrift,  that  the  little  fafciculi,  with 
which  this  capfule  is  covered  and  ftrengthened,  are 
innumerable.  Within  this  joint,  and  ft  retching  from 
the  groove  betwixt  the  fcaphoid  and  lunated  bones, 
there  is  an  internal  ligament  of  a  foft  and  pulpy  na- 
ture ;  it  is  named  ligamentum  mucosum  :  but  the  ve- 
ry name  fliows  that  it  is  lefs  valuable  as  a  ligament 
(fince  the  joint  is  already  well  enough  fecured),  than 
as  a  conductor  for  the  lacunae  or  duels  which  feparate 
the  mucus. 

2.  The  articulation  by  which  the  hand  performs 
all  its  turning  motions  is  that  of  the  radius  with 
the  ulna:  this  is  fet  apart  altogether  from  the  ge- 
neral articulation  of  the  joint.  The  lateral  cavity 
of  the  radius  receives  the  little  round  head  of  the 
ulna  ;  they  are  enclofed  in  their  own  peculiar  cap- 
fule ;  which  is  fo  loofe  about  the  bones,  that  al- 
though it  is  a  regular  capfule  of  the  common  form,  it 
has  the  name  of  memb  ran  a  capsularis  sacciformis: 
Thus  there  is  one  joint  within  another;  a  moveable 
cartilage  betwixt  them,  and  the  capfule  of  one,  the 
more  moveable  joint,  peculiarly  wide,  and  not  fo 
ftrong ;  all  which  mould  be  confidered  in  thinking 
about  luxations  of  the  wrift. 

3  I  2  The 
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The  carpal  bones  are  connected  with  each  other  fo 
very  clofely,  that  the  name  of  joint  can  hardly  be  ufed. 
They  are  rather  fixed  than  jointed  together.  Each 
bone  has  four  fmooth  articulating  furfaces,  by  which 
it  is  united  to  the  adjoining  bones.  The  firft  two 
bones  form  the  great  ball  of  the  wrift ;  the  fecond  row 
again  is  united  with  the  firft  by  a  fort  of  ball  and  foc- 
ket ;  for  the  os  magnum,  which  is  the  central  bone  of 
the  fecond  row,  has  a  large  round  head,  which  is  re- 
ceived into  the  lunated  hollow  of  the  os  lunare,  which 
is  the  central  bone  of  the  firft  row.  The  firft  row  is 
thus  united  to  the  fecond  by  a  diftincl  and  general 
capfule  ;  in  addition  to  which  each  fingle  bone  is  tied 
to  the  next  adjoining,  by  a  regular  capfular  ligament 
within,  and  by  flat  crofs  ligaments  without,  or  rather 
by  many  bundles  of  ligaments,  which  crofs  each  other 
in  a  very  complicated  manner ;  and  the  little  flat  and 
Alining  fafciculi  give  the  whole  a  radiated  or  ftar-like 
form  *.  . 

The  metacarpal  bones  are  alfo  joined  to  the  carpal 
in  one  row,  by  a  line  of  joints  which  are  as  one  joint; 
befides  their  common  capfule,  the  metacarpal  of  each 
finger  has  its  peculiar  ligaments  proceeding  in  a  radi- 
ated or  ftar-like  form  from  the  carpal  bones,  and  going 
out  broad  upon  the  metacarpal  bones ;  and  fo  nume- 
rous, that  each  metacarpal  bone  is  fecurely  tied  by  li- 
gaments 


*  Thefc  are  the  ligaments  which  are  really  fo  unimportant  to  the 
anatomift  or  to  the  furgeon,  but  which  are  fo  laborioufly  defcribed 
under  the  titles  of  ligamenta  brevia,  OBLiciyA  transversaria, 
end  propria  ossium  carpi  ;  for  they  do  in  faft  crofs  and  travorfc 
the  carpus  in  every  pofiible  direction. 
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gaments  to  one  or  two  of  the  bones  of  the  carpus  *  ; 
and  at  their  heads,  where  the  fingers  are  implanted  upon 
them,  forming  the  knuckles,  they  are  again  tied  by  flat 
ligaments,  which  go  from  head  to  head  of  the  metacar- 
pal bones  f,  binding  them  together,  permitting  a  flight 
bending  towards  each  other,  fo  as  to  make  a  hollow  in 
the  hand,  but  no  fuch  wide  motion  as  might  affift  the 
,  fingers ;  they  are  but  as  a  foundatiou  upon  which  the 
fingers  ftand  and  move. 

FINGERS. 
The  joints  of  the  fingers  are  formed  by  round  heads 
in  the  upper  end  of  one  row  of  bones,  and  by  hollow 
fockets  on  the  lower  ends  of  the  next  row.  Each  joint 
is  qualified  by  the  round  form  of  its  head  to  be  a  cir- 
cular and  free  moving  joint;  but  it  is  reftricled  by  the 
forms  of  its  ligaments  to  the  nature  of  a  hinge-joint ; 
for  each  finger  joint  is  included  firft  in  a  fair  round 
capfule  or  bag,  of  the  ordinary  form ;  but  that  capfule 
is  ftrengthened  by  very  diftinct  lateral  ligaments  upon 
its  fides,  which  lateral  ligaments  form  the  chief  ftrength 
of  the  joints ;  above  thefe  lateral  ligaments  the  joint 
is  ftrengthened  by  a  broad  fafcia  or  fheath,  which 
comes  from  the  tendons  of  the  interoflei  mufcles,  co- 
vers the  backs  of  all  the  fingers,  and  which  is  efpecially 
ftrong  over  the  joints.  One  part  of  the  apparatus  of 
the  wrift-joint  is  the  fmooth  and  lubricated  sheath,  in 
which  the  tendons  of  the  fingers  run.  It  is  formed 
in  part  by  the  outer  fide  of  the  capfule  of  the  wrift, 

and 

*  And  thefe  alio  are  named,  according  to  their  feveral  directions, 
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and  in  part  by  that  bridge  of  ligament  which  proceeds 
from  the  four  corner  points  of  the  carpal  bones.  This 
flieath  is  lined  with  a  delicate  and  fofter  modification 
of  the  common  tendinous  membrane;  is  fully  bedewed 
with  mucus ;  and  is  fairly  to  be  ranked  with  the  burfae  ' 
mucofae,  as  it  is  indeed,  like  them,  a  fhut  fack.  But  it 
is  farther  crofted  in  fuch  a  manner  by  partitions  be- 
longing to  each  flexor  tendon,  thai-each  of  them  may 
be  faid  to  have  its  appropriated  trarfa  mucofa.  And 
thefe  burfae,  to  prevent  the  bad  confequences  of  fric- 
tion, are  put  both  betwixt  the  crofs  ligament  and  the 
tendons,  and  alfo  betwixt  the  tendons  of  the  upper- 
most mufcle  and  of  the  deeper  one,  and  again  betwixt 
the  tendons  of  the  fingers  and  of  the  thumb. 

In  the  fame  way  the  meaths  of  the  tendons,  as  they 
run  along  the  fingers,  may  be  considered  as  part  of  the 
apparatus  of  their  joints;  for  the  firft  fet  of  burfae,  viz. 
thofe  which  lie  in  the  palm  of  the  hand,  flop  before 
they  reach  the  firft  joints  of  the  fingers,  and  then  other 
longitudinal  burfae  begin  from  the  firft  joint  of  the  fin- 
gers, and  go  all  along  them  to  the  laft  joint  ;  forming 
a  Iheath  for  the  tendons  to  run  in,  which  does  at  once 
the  office  of  a  ftrong  ligament,  binding  them  down  in 
their  places,  and  which  is  fo  lubricated  on  its  internal 
furface  as  to  fave  the  neceflity  of  other  burfae.  Thefe 
Iheaths  are  thicker  in  certain  points,  fo  as  to  form  crofs 
rings  of  ftrong  ligament ;  but  the  common  ftieath  and 
thefe  thicker  rings  ftill  form  one  continued  canal :  thefe 
are  named  the  sheaths  and  annular  ligaments,  or 
cross  ligaments*,  of  the  fingers,  and  are  of  the  fame 
nature  with  the  burfae.  Befides  thefe,  there  are  no  di- 

ftind 
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ftincr  burfae  on  the  fingers,  but  there  are  feveral  about 
the  wrift,  and  one  especially  of  a  confiderable  fize  at  the 
root  of  the  thumb  f. 


CHAP.  III. 
JOINTS  OF  THE  THIGH,  LEG,  AND  ANKLE. 


OF  THE  HIP-JOINT. 

The  acetabulum,  which  is  rough  in  the  naked  bone,  is 
naturally  lined  with  a  thick  and  very  fmooth  cartilage. 
The  head  of  the  thigh-bone  iscovered  with  afimilarcar- 
tilage,  alfo  very  thick  and  fmooth;  and  thefe  cartilages 
almoft  fill  up  that  deep  dimple  which  is  feen  in  the 
centre  of  the  head  of  the  thigh-bone,  and  fmooth  that 
hole  which  is  formed  in  the  centre  of  the  focket,  by 
the  meeting  of  the  feveral  pieces  of  which  it  is  compo- 
fed.  The  focket  is  not  only  deep  in  its  bones,  but  is 
further  deepened  by  the  cartilage  which  tips  the  edge 
of  the  focket,  and  which  ftands  up  to  a  confiderable 
height.  The  focket  is  imperfedt  at  that  fide  which 
looks  towards  the  thyroid  hole;  the  bony  edge  is  en- 
tirely awanting  there,  and  the  fpace  is  filled  up  by  a 
ftrong  cartilaginous  ligament  which  goes  acrofs  this 
gap,  from  the  one  point  to  the  other,  and  from  its  go- 
ing acrofs  is  named  the  ligamentum  labri  cartila- 

gin^ei 
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ginjei  traksvjsrsale*.  The  capfular  ligament  of  the 
hip-joint  is  the  thickeft  and  ftrongeft  of  all  the  body. 
It  is,  like  other  capfules,  a  reflection  and  thickening  of 
the  periofteum;  the  periofteum  coming  along  the  out- 
fide of  the  bone,  leaves  it  at  the  edge  of  the  focket. 
The  periofteum,  or  rather  perichondrium  from  the  in- 
fide of  the  focket,  comes  up  to  the  edge,  and  meets 
the  outer  layer.  They  unite  together,  fo  as  to  form 
the  general  capfule,  encloling  the  ring-like  cartilage, 
which  tips  the  edge  of  the  focket  between  them.  This 
ligament  enclofes  all  the  bones  from  the  edges  of  the 
focket  to  the  roots  of  the  trochanters,  embracing  not 
only  the  head  but  the  neck  of  the  thigh-bone.  The 
outer  plate,  continuous  with  the  periofteum,  is  thick 
and  ftrong,  and  is  affifted  by  much  cellular  fubftance 
condenfed  round  it,  and  it  is  further  thickened  by  flips 
which  come  from  the  iliacus,  glutaeus,  and  other  muf- 
cles  which  pafs  over  the  joint,  while  the  external  plate 
of  the  ligament  lines  the  whole  with  a  foft  and  well 
lubricated  coat. 

In  addition  to  this  general  capfule,  there  are  two  in- 
ternal ligaments,  ift,  The  round  ligament,  as  it  is  call- 
ed, which  comes  from  the  centre  of  the  focket  to  be 
fixed  into  the  centre  of  the  ball  of  the  thigh-bone,  It 
is  not  round,  but  flat  or  triangular.  It  has  a  broad 
triangular  ban's,  rooted  in  the  focket  exactly  at  that 
place  where  the  feveral  bones  of  the  focket  meet,  form- 
ing a  triangular  ridge,  which  gives  this  triangular  form 
to  the  central  ligament.  It  has  three  angles,  and  three 

flat 

*  This  ligament  is  double;  that  is,  there  is  one  on  the  infide  of  the 
edge,  and  one  on  the  outfide  ;  thence  it  is  often  reckoned  as  two  liga- 
ments, viz.  1IGAMENTUM  TRANSVERSAlE  INTERNUM  et  EXTERNUM. 
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flat  fides.    It  is  broad  where  it  arifes  from  the  bottom 
of  the  focket,  is  about  an  inch  and  a  half  in  length, 
grows  narrower  as  it  goes  outwards  towards  the  head 
of  the  bone,  and  is  almoft  round  where  it  is  implanted 
into  the  dimple  in  the  head  of  the  thigh-bone ;  at  which 
point  it  is  fo  fixed  as  to  leave  a  very  remarkable  rough - 
nefs  in  the  naked  bone.    But  round  the  roots  of  this 
ligament,  and  in  the  bottom  of  the  focket,  there  is  left 
a  pretty  deep  hollow,  which  is  faid  to  be  filled  up  with 
the  fynovial  gland.  It  is  wonderful  how  eafily  authors 
talk  of  the  fynovial  gland,  as  if  they  had  feenit;  they 
defcribe  very  formally  its  affections  and  difeafes,as  when 
hurt  by  a  blow  upon  the  trochanter ;  yet  there  is  no 
diitincl  gland  to  be  found.  There  is  a  fringed  and  rag- 
ged mafs  lodged  in  the  bottom  of  the  focket,  hanging 
out  into  the  hollow,  and  continually  rubbed  by  the  ball 
of  the  thigh-bone  in  its  motions:  the  fringes  and  points 
certainly  are  duels  from  which  we  can  fqueeze  out 
mucus ;  but  it  is  by  no  means  proved  that  they  belong 
to  a  fynovial  gland ;  and  it  looks  rather  as  if  the  duels 
were  themfelves  the  fecreting  organ,  like  the  lacunae 
or  mucous  bags  in  the  tongue,  or  in  the  urethra  vagi- 
na, cefophagus,  and  other  hollow  tubes.  Such  a  ftruc- 
ture  is  fitter  for  fu  fie  ring  the  ftrong  prelfure  and  con- 
tinual action  of  the  thigh-bone  than  any  determined 
gland.    We  fee  then  nothing  but  mucous  ducts  of  a 
fringed  form,  hanging  down  from  this  hollow  into  the 
cavity  of  the  joint ;  a  quantity  of  fat  accompanying 
thefe  fringes;  and  a  pappy  mucous  membrane,  which 
keeps  thefe  fringes  and  fatty  membranes  orderly  and 
in  their  places,  and  which  ties  them  fo  tp^the  angles  of 
the  triangular  ligament,  that  they  mud  move  with  the 
Vol.  I.  3  K  motions 
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motions  of  the  joint.  This  mucous  membrane,  which 
keeps  thefe  fatty  fringes  orderly,  has  two  or  three  fmall 
bridles  in  different  directions;  whence  they  are  named 
the  ligamenta  mucosa,  or  ligamentula mafise  adipofae 
glandulofa ;  and  this  may  be  confidered  as  the  conti- 
nued inflection  of  the  fofter  internal  lamella  of  the  cap- 
fule, which  not  only  lines  the  focket,  but  is  reflected 
over  the  central  ligament,  and  over  the  globe  of  the 
thigh-bone,  covering  them  alfo  with  a  delicate  mucous 
coat.  Other  fringes  of  the  fame  kind  are  found  at  the 
lower  part  of  the  joint,  lying  round  the  neck  of  the 
thigh  bone,  near  the  angle  where  the  capfular  liga- 
ment is  implanted  into  the  root  of  the  great  trochanter: 
the  liquor  from  thefe  mucous  fimbriae,  with  the  gene- 
ral ferous  exudations,  are  mixed  and  blended  for  lu- 
bricating the  joint. 

This  capfule,  which  is  naturally  the  thickefl  and 
ftrongeft  in  the  body,  almoft  a  quarter  of  an  inch  in 
thicknefs,  is  farther  ftrengthened  by  many  additions: 
for  a  flip  of  very  ftrong  tendinous  or  cellular  fubftance 
condenfed  comes  down  from  the  lower  fpinous  pro- 
cefs  of  the  os  ilium,  and  fpreads  out  over  the  capfule. 
and  ftrengthens  it  very  much  on  its  fore  part ;  the 
fmalleft  of  the  glutei  mufcles  adheres  to  the  capfule5 
and  ftrengthens  it  behind  ;  the  pfoas  magnus  and  ilia- 
cus  internus  pafs  by  the  inner  fide  of  the  capfule;  and 
though  they  do  not  abfolutely  adhere  to  it,  they  de- 
pofitrnuch  cellular  fubftance,  which  is  condenfed  fo  as 
to  ftrengthen  the  capfule,  forming  at  the  fame  time  a 
large  burfa  mucofa  betwixt  their  tendinous  fibres  and 
the  joint.  That  tendon  of  the  rectus  mufcie  which 
comes  from  the  margin  of  the  foclcet,  lies  upon  the 
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outer  fide  of  the  eapfule,  adheres  to  it,  and  ftrength- 
ens  it.  Thefecurity  of  the  hip- joint  feems  to  depend 
more  upon  the  ftrength  of  its  capfular  ligament  than 
that  of  almoft  any  other  joint. 

THE  KNEE-JOINT. 

The  knee-joint  is  one  of  the  moil  fuperficial  joints, 
and  one  of  the  weakeft,  fo  far  as  relates  to  the  bones ;  for 
the  fiat  condyles  of  the  thigh-bone  are  merely  laid  up- 
on the  flat  head  of  the  tibia.  There  is  here  no  fair  ca- 
vity receiving  a  large  head,  as  in  the  joint  of  the  hip; 
no  flighter  ball  and  focket,  as  in  the  fingers  ;  no  ftrong 
overhanging  bones,  as  in  the  moulder  ;  no  hook  like 
procefs,  as  in  the  ulna.  This  is  not  a  hinge-joint,  like 
the  ankle,  fecured  between  two  [joints  of  bone.  We 
do  not  find  the  means  of  ftrength  in  its  bones,  but  in 
the  number,  fize,  and  difpofition  of  the  great  ligaments 
with  which  its  bones  are  joined;  by  virtue  of  theie  liga- 
ments it  is  the  ftrongeft  joint  of  the  human  body,  the 
mod  opprefTed  by  great  loads,  the  moil  exercifed  in 
continual  motions,  yet  lefs  frequently  difplaced  than 
any  other.  But  this  complication  of  ligaments,  which 
gives  it  mechanical  ftrength,  is  the  very  caufe  of  its 
conftitutional  weaknefs ;  makes  it  very  delicate  ;  and 
very  liable  to  difeafe. 

The  bones  which  compofe  this  joint  are  the  tibia, 
thigh-bone,  and  patella;  and  they  are  united  by  ma- 
ny ligaments,  both  within  and  without  the  joint. 

ill,  The  capsule  of  the  knee  is  naturally  very  thin 
and  delicate,  transparent  as  acobweb.  This  thin  eapfule 
comes  from  the  fore  part  of  the  thigh-bone,  all  round 
the  articulating  furfaces,  whence  it  goes  downwards  by 
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the  fides  of  the  condyles :  from  this  origin  it  is  inferted 
into  all  the  edge  of  the  rotula,  and  in  fuch  a  way  as  to 
keep  the  rotula  properly  without  the  cavity  of  the 
joint;  thecapmlar  ligament  going  over  its  inner  furface, 
and  lining  it  with  a  fmooth  and  delicate  coat.    It  is 
fixed  below  into  all  the  circle  of  the  head  of  the  tibia, 
and  thus  completes  its  circle,  embracing  all  the  bones. 
This  capfule,  naturally  fo  thin  and  delicate,  is  made  up 
from  all  the  furrounding  parts  to  a  confiderable  thick- 
nefs  ;  firft,  it  is  covered  behind  by  the  heads  of  the 
ganrocnemii ;  at  the  fides  by  the  biceps  and  other 
mufcles  of  the  ham-ftrings ;  on  its  fore  part,  it  is 
ftrengthened  by  the  general  fafcia  of  the  thigh,  which 
goes  down  over  the  knee,  and  being  there  reinforced, 
both  by  its  adhefion  to  the  bones  and  by  the  broad 
expanfion  of  the  vaftus  interims,  fartorius,  biceps,  and 
other  mufcles  which  go  out  over  the  patella,  it  adheres 
to  the  capfule,  and  makes  the  whole  very  ftrong ;  be- 
iides  which,  there  is  a  ligament  which,  lying  in  the 
ham,  upon  the  back  part  of  the  capfule,  is  named,  in 
complimenttoWinflow,  ligamentum  posticum  win- 
slowii.  It  is  a  ligament  fomewliat  refembling  the  la- 
teral ligaments  of  the  elbow.    It  arifes  from  the  outer 
condyle,  goes  obliquely  acrofs  the  back  part  of  the 
joint,  adheres  to  it,  and  ftrengthens  it ;  but  often  it  is 
not  found  at  all,  or  in  fuch  ftraggling  fibres  as  cannot 
be  accounted  as  a  ligament.    It  is  manifeft  that  the 
knee  requires  fome  fuch  additional  ligaments  behind, 
to  ferve  as  a  check,  and  to  prevent  its  yielding  too 
far. 

i.  The  knee,  as  being  a  hinge-joint,  has  its  ftronger 
ligaments  at  the  fides ;  and  although  we  fpeak  of  la- 
teral 
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teral  ligaments  in  the  other  joints,  this  is  the  only 
one  where  the  lateral  ligaments  are  very  diftinct 
from  the  common  capfule  of  the  joint ;  on  the  inner 
fide  of  the  joint  there  comes  down  from  the  internal 
condyle  of  the  thigh-bone  a  broad  flat  ligament, 
which  is  fixed  into  the  inner  head  of  the  tibia,  and 
is  named  the  internal  lateral  ligament ;  on  the  out- 
fide  of  the  knee  there  defcends  from  the  tip  of  the 
outer  condyle  a  much  ftronger  ligament,  not  quite  fo 
flat,  rather  round :  It  extends  from  the  condyle  of  the 
thigh-bone  to  the  bump  of  the  fibula,  which  it  em- 
braces. It  is  a  little  conical  from  above  downwards; 
it  is  from  two  to  three  inches  in  length,  and  is  na- 
med LIGAMENTUM  LATERALE  EXTERNUM  LONGUS,  tO 

diftinguifli  it  from  the  next:  for  behind  this  firft  ex- 
ternal ligament  there  arifes,  a  little  lower  from  the 
fame  condyle,  along  with  the  outer  head  of  the  gaf- 
trocnaemius  mufcle,  a  ligament  which  is  called  the 

LIGAMENTUM  LATERALE  EXTERNUM  BREVIUS;  and  it 

is  not  fliorter  only,  but  fo  fcattered  as  not  to  be  eafily 
diftinguifhed,  not  having  the  true  form  of  a  lateral 
ligament  coming  down  from  the  condyle,  but  of  a 
mere  ftrengthening  of  the  capfule,  coming  upwards 
from  the  knob  of  the  fibula. 

3.  The  joint  is  (till  further  fecured  by  internal  li- 
gaments, which  are  within  the  cavity  of  the  joint ; 
they  are  named  the  crucial  ligaments  of  the  knee. 
They  arife  betwixt  the  hollow  of  the  condyles  of  the 
thigh-bone,  and  are  implanted  into  the  back  part  of 
the  middle  rifing  of  the  tibia  :  they  lie  in  the  back 
part  of  the  joint,  flat  upon  the  back  of  the  capfule  ; 
and  the  one  croffing  a  little  before  the  other  (but  yet  in 

contact. 


446 


JOINTS  OF  THE 


contact  with  each  other  at  the  place  of  crolfing), 
they  are  diftinguiftied  by  the  names  of  anterior  and 

POSTERIOR  CRUCIAL  LIGAMENTS. 

The  posterior  crucial  ligament  is  more  perpen- 
dicular ;  it  arifes  from  the  hollow  betwixt  the  con- 
dyles of  the  thigh-bone,  and  is  implanted  into  a 
roughnefs  on  the  back  of  the  tibia,  betwixt  its  two 
cup-like  hollows,  and  behind  the  tubercle  which  di- 
vides thefe  hollows  from  each  other.  While  the  pos- 
terior arifes  rather  from  the  internal  condyle,  the 
anterior  ligament  arifes  properly  from  the  external 
condyle,  pafTes  obliquely  over  the  tuber  in  the  arti- 
culating furface  of  the  tibia,  and  terminates  in  the 
cup-like  hollow.  The  effect  of  thefe  two  ligaments 
is  more  particular  than  is  commonly  obferved  ;  for  the 
one  goes  obliquely  out  over  the  articulating  furface  of 
the  tibia,  while  the  other  goes  directly  down  behind 
the  joint ;  and  of  courfe  when  the  knee  is  bended, 
the  pofterior  ligament  is  extended  ;  when  the  leg  is 
ftretched  out,  the  anterior  ligament  is  extended  :  they 
both  are  checks  upon  the  motions  of  the  joint :  the 
anterior  ligament  prevents  the  leg  going  too  far  fore- 
wards  ;  the  pofterior  ligament  prevents  its  being  too 
much  bent  back  upon  the  thigh. 

4.  The  moft  admirable  part  of  the  mechanifm  of 
this  joint  is  the  two  semilunar  cartilages.  They 
are  fo  named  from  their  femilunar  form :  they  lie  upon 
the  top  of  the  tibia,  fo  as  to  fill  up,  each  of  them,  one  of 
the  hollows  on  the  top  of  that  bone.  They  are  thick- 
er towards  their  convex  edges,  thinner  towards  their 
concave  edges ;  they  end  by  two  very  acute  and  long 
horns,  named  the  cornua  of  the  lunated  cartilages. 

In 
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In  fhort,  they  refemble  the  fhape  of  the  label  which 
we  put  round  a  wine  decanter;  and  the  two  horns  are 
tied  to  the  tubercle  or  ridge  that  Hands  in  the  mid- 
dle of  the  articular  furface  of  the  tibia ;  and  confequent- 
ly  they  are  turned  towards  each  other  fo  as  to  touch 
in  their  points.  There  are  here,  as  in  the  other  joints, 
mattes  of  fat  inclofing  the  fimbriated  ends  of  the 
mucous  duels.  Thefe  fimbriae  and  fatty  bundles  are 
formed  chiefly  round  the  circumference  of  the  patel- 
la, commonly  furrounding  it  with  a  complete  fringe; 
they  are  alfo  found  at  the  back  of  the  cavity,  about 
the  crucial  ligaments,  and  in  all  the  interftices  of  the 
joint  ;  the  fatty  bundles  filling  up  the  interftices,  pro- 
tecting the  mucous  duds  from  more  violence  than  what 
Is  juft  neceflary  to  empty  them,  and  perhaps  mixing 
their  exudation  with  the  mucus  of  the  duds. 

Thefe  malTes  of  fat  lie  covered  by  the  delicate  in- 
ternal furface  of  the  capfule,  and  the  mucous  fimbriae 
project  from  it. 

The  inner  furface  of  the  capfule  is  fo  much  larger 
than  the  joint  which  it  lines,  that  it  makes  many  folds 
or  lurks ;  and  leveral  of  thefe  are  diftinguifhed  by  par- 
ticular names.  Thus  at  each  fide  of  the  patella  there 
are  two  fuch  folds,  the  one  larger  than  the  other ; 
whence  they  are  named  ligamentum  alare  ma  jus, 
and  ligamentum  alare  minus.  Thefe  two  folds  are 
like  two  legs,  which  join  and  form  one  middle  fold, 
which  runs  acrofs  in  the  very  centre  of  the  joint,  viz. 
from  the  lower  end  of  the  patella  to  the  point  of  the 
thigh- bone,  in  the  middle  betwixt  the  condyles.  It 
keeps  the  loofer  fatty  bundles  and  fimbriated  duds 
in  their  place  (viz.  the  hollow  betwixt  the  condyles, 

where 
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where  they. are  lead  expofed  to  harm);  thence  it  has 
been  long  named  the  ligamen tum  mucosum.  The 
internal  membrane  of  the  joint  covers  alio  the  femi- 
lunar  ligaments  as  a  perichondrium  ;  it  comes  off 
from  the  ridge  of  the  tibia,  touches  the  horns  of  the 
femilunar  cartilages,  moves  over  the  cartilage  fo  as 
to  give  them  their  coat;  and  at  the  point  where  it  fir$ 
touches  the  horns  it  forms  four  little  ligaments,  two 
for  the  horns  of  each  cartilage.  Thefe  tags,  by  which 
the  four  points  of  the  lunated  cartilages  are  tied,  are 
named  the  ligamenta  cartilaginum  lunatarum, 
or  more  fxmply  named  the  four  adhefions  of  the  luna- 
ted cartilages.  There  is  a  little  flip  of  ligament  which 
goes  round  upon  the  fore  part  of  the  knob  of  the  ti- 
bia, and  ties  the  fore  parts  of  thefe  two  cartilages  to 
each  other.  It  is  named  liqamentum  transversals 
commune,  becaufe  it  goes  acrofs  from  the  fore  edge  of 
the  one  cartilage  to  the  fore  edge  of  the  other,  and 
becaufe  it  belongs  equally  to  each ;  but  for  their  fur- 
ther fecurity,  thefe  cartilages  alfo  adhere  to  their  out- 
er circle  or  thick  edge,  to  the  internal  furface  of  the 
general  capfule  of  the  joint,  and  that  again  adheres 
to  the  lateral  ligaments  which  are  without  it;  fo  that 
there  is  every  fecurity  for  thefe  cartilages  being  firm 
enough  in  their  places  to  bear  the  motions  of  the 
joint,  and  yet  loole  enough  to  follow  them  eafily. 

This  joint  has  the  larger!:  burfte  mucofae  of  all,  and 
thefe  perhaps  the  moft  frequently  difeafed.  There  is 
one  burfa  above  the  patella,  betwixt  the  common 
tendon  of  the  extenfor  mufcles  and  the  fore  part  of 
the  thigh-bone,  which  is  no  lefs  than  three  inches  in 
length.  There  is  a  fmaller  burfa  about  an  inch  'be- 
low 
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low  the  patella,,  and  under  the  ligament  of  the  patella, 
protecting  it  from  friction,  upon  the  head  of  the  ti- 
bia. Thefe  burfai,  1  am  perfuaded,  are  often  the  feat 
of  difeafe,  when  it  is  judged  to  be  in  the  joint  itfelf. 
But  the  truth  is  very  eaiily  known  ;  for  if  a  fwelling 
appear  under  the  patella,  projecting  at  the  fides,  and 
railing  the  patella  from  the  other  bones,  we  are  fure 
that  it  muft  be  in  the  main  cavity  of  the  joint:  but 
if  fwellings  appear  above  and  below  the  patella,  then 
there  is  peafon  to  believe  that  thefe  belong  to  the 
great  burfae,  which  are  placed  above  and  below  the 
patella:  a  complaint  which  is  far  lefs  formidable  than 
a  fwelling  of  the  joint  itfelf-  I  would  almoft  fay  ea- 
iily cured;  for  openings  into  thefe  burfa;,  though 
they  mould  be  avoided,  are  lefs  dangerous  than  open- 
ings into  the  joint.  It  is  from  miftaking  fuch  tu- 
mours for  collections  in  the  capfule  itfelf,  that  authors 
fpeak  of  openings  into  the  joint  as  a  familiar  or  eafy 
thing,  or  think  that  they  have  done  fuch  operations 
fafely  when  probably  they  were  puncturing  the  burfae 
only. 

Thefe  burfae  mucofe  lie  under  the  tendon  of  the 
extenfor  mufcles,  and  under  the  ligament  of  the  pa- 
tella :  they  are  of  the  lame  fubftance  with  the  cap- 
fule of  the  joint  itfelf;  they  lie  over  the  capfule, 
united  to  it  by  cellular  lubllance,  and  the  bundles  of 
fat,  which  are  difpofed  irregularly  about  the  joint,  be- 
long partly  to  the  burfae  nd  partly  to  the  capfule  ; 
one  end  projecting  into  the  cavity  of  the  burfae,  while 
the  other  end  of  the  fame  fatty  bundles  projects  into 
the  cavity  of  the  joint. 
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Thus  the  knee-joint,  which  is  the  mod  important  in 
all  the  body  ;  the  moil  oppreffed  by  the  weight  of  the 
trunk,  and  by  the  accidental  loads  which  we  carry ; 
the  mod  exercifed  in  the  common  motions  of  the  body, 
and  the  raoft  liable  to  (hocks  and  blows ;  which  is  the 
moit  fuperficial  and  the  weakeft  in  all  that  refpects  its 
bones — is  the  ftrongeft  in  its  ligaments,  and  the  moft 
perfect,  in  all  the  provifions  for  eafy  motion. 

i.  The  great  capsule  of  the  joint  indoles  the 
heads  ot  the  bone  ;  fecretes  (in  part)  and  contains  the 
fynovia ;  lines,  the  joint  with  a  fmooth  and  delicate 
membrane  ;  and,  by  turning  over  all  the  parts,  and  ad- 
hering to  them,  it  forms  the  perichondrium  for  the 
cartilaginous  heads  of  the  bones,  and  the  covering  and 
ligaments  for  the  moving  cartilages  of  the  joint. 

i.  This  capfule,  which  is  exquifitely  thin,  and 
which  was  formed  for  other  ufes  than  for  giving 
ltrength  to  the  joint,  is  furrounded  on  all  fides  with 
fuch  continuations  of  the  common  fafcia,  and  fuch 
particular  expanfions  of  the  ham-firing  and  other 
mufcles,  as,  by  adding  outwardly  fucceffive  layers 
to  the  capfule,  brings  it  to  a  confiderable  degree  of 
ftrength. 

3.  The  capfule  having  no  ftrefs  upon  its  fore  part, 
is  very  thin  upon  its  fore  part,  viz.  at  the  fides  of  the 
patella  ;  but  is  flrengthened  at  the  fides  by  fair  and 
diftindt  ligaments,  going  from  point  to  point  of  the 
three  great  bones,  and  fo  large  and  particular  as  to 
deferve,  more,  than  any  others  in  the  body,  the  name 
pf  lateral  ligaments  ;  at  the  back  part  of  the  joint 
the  fame  ltrength  is  not  required  as  at  the  fides  ;  yet 
\t  muft  be  ftronger  than  at  its  fore  part,  wherefore  it  is 

ftrengtheneci 
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ftrengthened  by  the  additional  bands  which  are  fome- 
times  general  and  confufed,  but  often  fo  perfect  and 
diftincl  as  to  be  known  by  the  name  of  the  posterior. 
Ligament  of  Winslow  ;  and  as  the  lateral  ligaments 
prevent  all  lateral  motions,  this  ft  lengthening  of  the 
capfule  ferves  as  a  check- band  behind. 

4.  It  is  only  in  the  greateft  joints  that  we  find  the 
additional  fecurity  of  internal  ligaments;  and  the 
only  joints  where  they  are  per  eft  are  the  joints  of 
the  hip  and  of  the  knee  ;  the  former  having  its  round, 
or  rather  triangular,  ligament,  which  fecuresthe  great 
ball  of  the  thigh-bone,  and  fixes  it  in  its  place  ;  the 
latter  having  its  crucial  ligaments,  which,  coming 
both  from  one  point  nearly,  and  going  the  one  over 
the  face  of  the  tibia,  and  the. other  down  the  back  of 
that. bone,  ferve  the  double  purpofe  of  binding  the 
bones  firmly  together,  and  of  checking  the  larger  and 
dangerous  motions  of  the  joint;  the  fore  ligament  pre- 
venting it  going  too  far  forwards,  and  the  back  liga- 
ment preventing  it  bending  too  much. 

5.  A  moving  cartilage,  for  facilitating  motion 
and  lefiening  friction,  is  not  common,  but  is  peculiar 
to  thofe  joints  whofe  motions  are  very  frequent,  or 
which  move  under  a  greater  weight ;  fuch  are  the  in- 
ner head  of  the  clavicle,  the  articulation  of  the  jaw, 
and  the  joints  of  the  wrifl  and  of  the  knee  ;  and  it  is 
in  the  knee  that  the  moveable  cartilages  have  their 
molt  perfect  forms  and  uie,  are  large  and  flat,  femilu- 
nar,  to  correfpond  with  the  forms  on  the  head  of  the 
tibia  ;  thicker  at  their  outer  edges,  to  deepen  the  fock- 
et ;  and  though  moveable,  yet  fo  tied  with  ligaments 
as  never  to  go  out  from  their  right  place. 
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And,  6.  The  mucous  folicular  bundles  of  fat,  and 
the  burfae  mucofae,  which  complete  the  lubricating 
apparatus  of  the  joint,  -and  the  mucous  frenulse  or 
ligaments,  which  both  conduct  the  mucous  fringes 
and  keep  them  in  their  place,  are  more  perfect  in  the 
knee,  and  greater  in  number  and  fiase,  than  in  any 
other  joint. 

1  may  well  call  this  the  moll  complicated,  and  (by 
daily  and  melancholy  proofs)  it  is  known  to  be  the 
mod  delicate,  joint  of  the  body. 

FIBULA. 
The  fibula  is  a  fupport  to  the  tibia  in  its  various 
accidents  ;  it  gives  a  broader  origin  to  the  mufcles, 
and  it  is  the  chief  defence  of  the  ankle-joint.    It  has 
no  motion  upon  the  tibia ;  the  beft  authors  fpeak  of 
it  as  a  fymphyfis,  which  claries  it  with  the  joinings  of 
the  pelvis,  and  excludes  it  from  the  lift  of  true  and 
moveable  joints.  It  it  united  with  the  tibia  by  a  fort  of 
Hat  cartilaginous  furface  upon  either  bone;  it  is  mere- 
ly laid  upon  the  tibia,  not  funk  into  it.    It  is  tied  by  a 
clofe  capfule  :  it  has  no  particular  ligament  for  itfelf ; 
but  is  ftrengthened  by  the  external  lateral  ligament  of 
the  knee,  which  adheres  to  this  knob,  and  by  the  in- 
fertion  of  the  biceps  tendon,  which  is  implanted  into 
this  point,  and  which  fpreads  its  expanded  tendon 
over  the  fore  part  of  the  tibia,  and  holds  the  bones 
together ;  and  the  firmnefs  of  the  fibula  is  further  fe- 
cured  by  the  great  interofleous  ligament,  which  goes 
from  bone  to  bone. 

ANKLE. 

The  ankle-joint  owes  lefs  of  its  ftrength  to  liga- 
ments than  to  the  particular  forms  of  its  bones  ;  for 
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while  the  ftrong  lateral  ligaments  of  the  knee  guard 
it  fo  that  it  cannot  be  diflocated  till  they  are  torn, 
the  lower  heads  of  the  tibia  and  fibula  fo  guard  the 
foot  that  it  cannot  be  luxated  fidewife  without  fuch 
violence  as  breaks  thefe  bones  :  Firft,  the  fibula  is  fo 
connected  with  the  tibia  at  its  lower  end,  that  they 
form  together  one  cavity  for  receiving  the  aftragulus, 
with  two  projecting  points  ;  the  fibula  forming  the 
outer  ankle,  and  the  tibia  forming  the  procefs  of  the 
inner  ankle  :  the  joining  of  the  fibula  to  the  tibia 
here,  is  like  that  of  its  upper  end,  too  clofe  to  admit 
of  the  fmalleft  motion  ;  and  it  is  thoroughly  fecured 
by  particular  ligaments ;  one  of  which  palling  from  the 
fibula  to  the  tibia  on  the  fore  part,  is  named  the  liga- 
mentum  superius  anticum,  confifting  in  general  of 
one  or  two  diftincT:  flat  bands.  Another  more  continu- 
ed and  broader  ligamentous  membrane  goes  from  the 
fibula  to  the  tibia  acrofs  the  back  part,  and, is  named 

LIGAMENTUM  POSTICUIU  SUPERIUSJ  the  LIGAMENTUM 

posticum  inferius  being  but  a  flip  of  the  fame.  Next 
comes  the  capfule  of  the  joint,  which  joins  the  aftra- 
galus  to  the  lower  heads  of  the  tibia  and  fibula  ;  it  is 
thinner  both  before  and  behind  than  we  fliould  ex- 
pect from  the  ftrength  of  a  joint  which  bears  all  the 
weight  and  the  molt  violent  motions  of  the  body. 
But,  in  fact,  the  capfule  everywhere  ferves  other 
purpoles  than  giving  ftrength  to  the  joint,  and  never 
is  ftrong  except  by  additional  ligaments  from  without; 
fo  it  is  with  the  ankle-joint,  the  capfule  of  which  i$  ex- 
ceedingly thin  before,  but  it  is  ftrengthened  at  the 
back  part,  and  efpecially  at  the  fides,  by  fupplementary 
ligaments  :  Firft,  a  ftrong  ligament  comes  down  from 

the 
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the  acute  point  of  the  inner  ankle,  expands  in  a  ra- 
diated form  upon  the  general  capfule  ;  adheres  to  it, 
and  ftrengthens  it,  and  is  fixed  all  along  the  fides  of 
the  aftragalus :  This  ligament  coming  from  one  point, 
and  expanding  to  be  inferted  into  a  long  line,  has  a  tri- 
angular form,  whence  it  is  named  ligamentum  del- 
toides  ;  and  while  the  general  ligament  fecures  the 
'joint  towards  that  fide,  the  oblique  fibres  of  its  fore 
edge  prevent  the  foot  being  too  much  extended,  as  in 
leaping ;  and  its  oblique  fibres  on  the  back  edge  prevent 
its  being  too  much  bended,  as  in  climbing  ;  but  the  li- 
gaments of  the  outer  ankle,  tying  it  to  the  outer  fide 
of  the  aftragulus,  are  indeed  distinct,  one  going  for- 
wards, one  going  backwards,  and  one  running  directly 
downwards  ;  one  goes  from  the  point  or  knob  of  the 
fibula,  obliquely  downwards  and  forwards,  to  be  infert- 
ed into  the  fide  of  the  aftragalus  :  it  is  fquare  and  flat, 
of  confiderable  breadth  and  ftrength,  and  is  called 
ligamentum  fibulje  ante rius.  Another  ligament 
goes  perpendicularly  downwards,  from  the  acute  point 
of  the  outer  ankle,  to  fpread  upon  the  fide  of  the  af- 
tragalus and  of  the  capfule,  and  is  finally  inferted 
into  the  heel  bone  ;  this  is  named  the  ligamentum 
fibulae  perpendi  culare-  A  third  ligament  goes  out 
ftill  from  the  fame  point,  to  go  backwards  over  the 
back  part  of  the  capfule  ;  adheres  to  the  back  of  the 
capfule,  and  ftrengthens  it,  and  is  named  ligamentum, 
inter  fibulam  et  astragalum,  posterius.  There 
is  nothing  very  particularly  worthy^  of  notice  in  the 
ankle-joint;  for  it  is  covered  with  cartilages;  lined  with 
a  foft  and  mucous  membrane ;  and  lubricated  with 
mucous  fimbriae  and  maffes  of  fat,  fuch  as  are  found 

in 


THIGH,  LEG,  AND  ANKLE. 


455 


in  all  the  joints.  It  is  ftronger  than  the  other  joints  ; 
it  can  hardly  be  luxated  without  a  laceration  of  its 
ligaments,  and  breaking  of  the  bones  which  guan'  it 
at  either  lide  ;  and  it  is  the  great  violence  which  is 
required  for  completing  this  diflocation,  and  the  ter- 
rible complication  of  diflocation,  fracture,  and  lacera- 
tion of  the  fkin,  which  makes  this  accident  fo  dange- 
rous beyond  any  other  luxation. 

The  ASTRAGALUS,  OS  CALCIS,  OS  NAVICULAR!,  and 

all  the  bones  of  the  tarfus,  are  united  to  each  other  by 
large  heads  and  diftinct  and  peculiar  joints ;  belides 
which,  the  bones  are  crofs  tied  to  one  another  by  li- 
gaments, fo  numerous  and  complicated  that  they  can- 
not nor  need  not  be  explained  They  pafs  acrofs  rrom 
bone  to  bone  in  an  infinite  variety  of  directions ;  fome 
longitudinal ;  fome  tranfverfe  5  and  fome  obfique.  There 
is  a  curious  complication,  which  we  may  call  a  web 
of  ligaments,  covering  either  fide  of  the  foot  with  Ihi- 
ning  and  (far- like  bundles :  each  bone  has  its  capfular 
ligaments  for  joining  it  to  the  next;  each  joint  of  each, 
bone  has  its  articulating  cartilages  always  frefh  and  lu- 
bricated; each  joint  has,  befides  its  capfule,  flat  ttrips 
of  oblique,  longitudinal,  ana  tranfverle  ligament-,  join- 
ing it  to  the  neareft  bones;  anu  the  greater  bones  have 
larger  and«  more  important  ligaments,  as  from  the  af- 
trae;alus  to  the  os  calcis,  from  the  os  calcit  to  the  os 
naviculare,  and  from  that  again  to  the  fcaphoid'bone, 

The  metatarfal  bones  have  their  capfular  ligaments 
joining  them  to  the  tarfal  bones,  and  they  have  liga- 
ments itrengthening  their  capfules,  and  tying  them 
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carpal  bones,  the  feveral  ranks  are  tied  one  to  another 
by  crofs  ligaments,  which  pafs  from  the  root  of  one 
bone  to  the  root  of  the  next.  We  have  ligaments  of 
the  fame  defcription  and  ufe,  holding  the  metatarfal 
bones  together,  both  on  the  upper  and  on  the  lower 
furface  of  the  foot ;  and  all  the  ligaments  of  the  feot 
are  of  great  ftrength  and  thicknefs.  The  lower  ends 
of  the  metatarfal  bones  have  alfo  tranfverfe  ligaments 
by  which  they  are  tied  to  each  other.  The  toes  have 
hinge-joints,  formed  by  capfules,  and  fecured  by  late- 
ral ligaments,  as  thofe  of  the  fingers  are;  and  except 
in  the  ftrength  or  number  of  ligaments,  the  joinings  of 
the  carpus,  metacarpus,  and  fingers,  exactly  referable 
the  joinings  of  the  tarfus,  metatarfus,  and  toes. 

But  thefe  ligaments,  though  helping  to  join  the  in- 
dividual bones,  could  not  have  much  effect,  in  fupport- 
ing  the  whole  arch  of  the  foot.  It  is  further  fecured 
by  a  great  ligament,  which  extends  in  one  triangular 
and  flat  plate  from  the  point  of  the  heel  to  the  roots 
of  each  toe.  This  H  named  the  aponeurosis  planta- 
ri  s  pedis  ;  which  is  not  merely  an  aponeurofis  for  co- 
vering, defending,  and  fupporting,  the  mufcles  of  the 
foot;  that  might  have  been  done  on  eafier  terms  with 
a  fafcia,  very  flight  compared  with  this  ;  but  the 
chief  ufe  of  the  plantar  aponeurofis  is  to  fupport  the 
arch  of  the  foot.  It  paffes  from  point  to  point,  like 
the  bow-ftring  betwixt  the  two  horns  of  a  bow,  and, 
after  leaping  or  hard  walking,  it  is  in  the  fole  of  the 
foot  that  we  feel  the  draining  and  pain ;  fo  that,  like 
the  palmar  aponeurofis,  it  fiippofts  the  arch,  gives  ori- 
gin to  the  fhort  mu  fries  of  the  toes,  braces  them  in 
their  attion,  and  makes  bridges  under  which  the  long 
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tendons  are  allowed  to  pafs ;  it  comes  off  from  the  heel 
in  one  point;  it  grows  broader  in  the  fame  proportion 
as  the  fole  of  the  foot  grows  broad;  it  is  divided  into 
three  narrow  heads,  which  make  forks,  and  are  infert- 
ed  into  the  roots  of  the  fecond,  third,  and  fourth  toes  j 
and  the  great  toe  and  the  little  toe  have  two  fmaller 
or  lateral  aponeurofes,  which  cover  their  own  particu- 
lar mufcles,  and  are  implanted  into  the  roots  of  the 
great  toe  and  of  the  little  toe. 

The  burfae  mucofae  furround  the  ankle  and  foot  in 
great  numbers.  None  of  them  having  any  very  direct 
connection  with  the  joint,  and  moil  of  them  accom- 
panying the  long  tendons  as  they  pafs  behind  the  ankle, 
or  in  the  fole  of  the  foot,  are  of  that  kind  which  we 
call  tendinous  Iheaths.  Firft,  There  are  fheaths  of  two 
or  three  inches  long,  which  furround  the  tendons  of  the 
tibialis  pofticus,  and  of  the  perona.4  mufcles,  as  they 
pafs  down  behind  the  ankle.  The  (heaths  of  the  pero- 
ncei  begin  from  that  point  where  the  tendons  firft  begin 
to  rub  againft  the  bone,  and  are  continued  quite  down 
into  the  fole  of  the  foot ;  making  firft  a  common  fheath 
for  both  tendons,  and  then  a  burfa  peculiar  to  the  ten- 
dons of  the  peronEeus  brevis  mufcle,  and  about  an  inch 
in  length.  Where  the  peronaeus  longus  begins  to  pafs 
under  the  fole  of  the  foot,  the  fheath  which  inclofed 
it  behind  the  ankle  is  fliut,  and  a  new  burfa  begins  ;  in 
the  fame  manner,  where  the  tendons  of  the  flexor  policis 
and  flexor  digitorum  pedis  pafs  behind  the  inner  ankle, 
a  burfa  of  three  inches  in  length  furrounds  them  and 
facilitates  the  motion.  As  the  tendons  of  the  flexor 
mufcles  go  under  the  arch  of  the  foot,  they  lie  among 
foft  parts,  and  rub  chiefly  againft  the  flefli  of  the  mafia 
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carnea  and  the  belly  of  the  fhort  flexor  murcles:  But 
whenever  they  touch  the  firft  joints  of  their  toes,,they 
once  more  rub  againft  a  hard  bone.  New  burlae  are 
formed  tor  the  tendons.  Each  burfa  is  a  diftinct  bag, 
running  along  the  flat  face  of  the  toe,  and  is  of  a  long 
fhape,  and  the  tendon  is  carried  through  the  centre  of 
the  lubricated  bag  ;  fo  that  we  fee  once  more  that 
there  is  no  true  distinction  betwixt  burfae  mucofe  and 
tendinous  fheaths,  nor  betwixt  the. tendinous  (heaths 
and  the  capfules  of  joints. 

Joints  have  been  arranged  under  various  forms,  but 
not  with  much  fuccefs;  and  I  do  not  know  that  enu- 
merating the  joints  in  any  particular  order  will  either 
explain  the  motions  of  individual  joints,  or  affift  in 
recording  their  various  forms ;  Lome  joints  are  loofe 
and  free,  capable  of  eafy  motions,  but  weak  in  pro- 
portion, and  liable  to  be  difplaced  ;  fuch  is  the  joint 
of  the  shoulder,  which  rolls  in  every  direction: 
other  rolling  joints,  more  limited  in  their  motions,  are 
better  fecured  with  ligaments  of  peculiar  llrength  ; 
fuch  is'  the  joint  of  the  hip,  where  the  ligaments  are 
of  great  flrength  both  within  and  without:  fome,  want- 
ing all  circular  motions,  are  hinge-joints  by  the  mere 
form  of  their  bones;  fuch  are  the  lower  jaw,  the 
vtKTEBRjE,  the  elbow,  and  the  ankle-joints  :  fome 
are  hinges  by  their  ligaments,  which  are  then  dif- 
pofed  only  along  the  fides  of  the  bones ;  fuch  are  the 
knee,  the  ribs,  the  finglrs.,  and  the  toes.  Some 
joints  partake  of  either  motion  with  all  the  freedom 
of  a  ball  and  focket-joint,  yet  with  the  flrength  and 
fecurity  of  the  ftri&crt:  hinge  :  Thus  the  wrist,  ha- 
ving one  joint  by  which  its  turning  motions  are  per- 
formed, 
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formed,  and  another  joint  by  which  it  rolls,  has  the 
two  great  endowments  fo  rarely  combined  in  any  joint 
of  the  freeft  motion,  and  of  great  ftrength  ;  fo  alfo  has 
the  head,  by  the  combination  of  two  joints  of  op- 
pofite  ufes  and  forms  ;  for  its  own  condyles  play  like 
a  mere  hinge  upon  the  atlas  ;  and  the  axis  of  the 
dentatus  fecures  all  the  properties  of  a  circular  joint : 
this  combination  gives  it  all  the  motions  of  either 
joint  without  their  peculiar  defects.  But  there  is 
ftill  a  third  order  of  joints,  which  have  fuch  an  ob- 
fcure  and  muffling  motion  that  it  cannot  be  obferved. 
The  carpus  and  meta<\akpis,  the  tarsus  and  me- 
tatarsus, the  tibia  with  the  fibula,  have  thefe 
fhuffiing  and  alTiofl  immoveable  joints ;  they  are  not 
intended  for  much  motion  among  themfelves,  but  are 
appointed  by  a  diffufed  and  gradual  yielding  to  faci- 
litate the  motions  of  other  joints. 
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